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Allis-Chalmers 
Gives You 


I] 


Practically No Wear 
After 1,240,000 Operations 


Pictures above and at right show mechanism and con- 
tacts of an Allis-Chalmers power regulator that operated on 
a west coast utility for 17 years. You can see from these 
unretouched photos that nearly a million and a quarter op- 
erations resulted in practically no wear. This regulator is 
still in condition to provide many more years of satisfactory 
service. 

You get operating records like this only from Allis- 
Chalmers. Twenty years of experience designing and build- 
ing %% step voltage regulators results in rugged construc- 
tion and proved reliability. Laboratory tests, for example, 
show that the Quick-Break mechanism can withstand five 
million operations. The 17-year result shown above adds 
field proof to these laboratory tests. 


Next time you consider regulation, for new or replace- 
ment installations, it will pay you to check the advantages Three-Phase Single-Phase 
of Allis-Chalmers regulators. For complete details on their Power Regulator Power Regulator 
design and construction see the A-C office nearest you or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. A-4243 
Single-Phase 
Distribution Regulator 


ALLIS-CHALMERS < 


Originators of %e% Step Regulation 





Meet This Week’s Writers 


Pennsylvania Power & Light Co’s 
method of boosting system capacity 
with its outdoor Martins Creek plant 
is explained on 
page 96. The 
explanation is 
offered by Mel- 
vin D. Engle, 
mechanical en- 
gineering chief, 

Nicolas N. Smel- 

off, system plan- 

ning engineer, 

and Stanley C. “a 
Townsend, elec- M. D. ENGLE 
trical engineer. 

Engle, entered the utility field after 
World War | when he joined Consoli- 
dated Gas, Electric, Light & Power Co 
of Baltimore. After serving with Bos- 
ton Edison and War Production Board, 
he went in 1945 to PP&L. 

Born and educated in Russia, Smel- 
off came to America in 1917 and 
four years later joined PP&L. He is 
married and has three children. 

Townsend, who was educated at 
Lehigh University, became affiliated 
in 1924 with Pennsylvania P&L. 
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OIL MIGRATION PROBLEM 
SOLVED WITH 


- 


ec), ON 140-FOOT DROP 
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HIGH VOLTAGE 
Paper-insulated, lead-sheathed cable, originally 
considered for vertical feeders at this midwest- 
ern plant because of low initial cost, was ruled 
out because high internal pressures due to oil 
migration might cause the sheath to burst. 
Instead, Okolite-Okoprene cable, with no 
oil to migrate, was installed. The cable, operating 
at 23 kv, ungrounded, with a vertical drop of 
140 feet, is the primary circuit from utility sub- 
station to plant substation. 


The elimination of the oil migration problem 
is just one of the important reasons for the 
strong trend toward Okolite-Okoprene rubber- 
insulated, high-voltage cables. Okolite-Oko- 
prene cables are designed for ease of handling 
and simplicity of termination. Specialized per- 
sonnel or equipment are not required for instal- 
lation. There is an Okolite-insulated cable to 
meet your requirements for voltages up to 35 kv. 


Bulletin EW -1075, the 128-page manual on high- 
voltage, rubber-insulated power cable design, 
includes installation practice as well as termi- 
nating and splicing procedures. Write for it on 
your letterhead to The Okonite Company, 
Passaic, N. J. 


Ay ONITE “2insulated cables 
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Light in weight, easily handled and stored, low upkeep: 
these are a few of the advantages utility men know to be 
true. But even bigger, more important advantages are— 


Eloctrotine 
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EASY DOES IT!—It's all ina day's work with 
Electroline Steel Duct-Rodding Equipment rodding 10,000 
feet of conduit! 


Savings in the cost of labor—for example, where 
it formerly took two gangs from one to two 
weeks on a given job, one gang, in one-half hour, 
has completed the same job—using Electroline 
Duct-Rodding Equipment. 


Savings in original cost—you get long life— 
double that of other types—when you buy 
Electroline Duct-Rodding Equipment. Add to 
that this fact: this equipment costs just about 
half as much for equivalent capacity! There’s 
true economy. 


Savings in Total Investment—fewer sets are re- 
quired because of the speed with which a job is 
completed and the equipment moved to other 
locations. 


Speed up installation, reduce your costs; start 
now to use Electroline Duct-Rodding Equip- 
ment. Available for 3”, 344” or 4” Duct. 
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10,000 FEET OF CONDUIT 























RODDED IN 8 HOURS! 
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Pick-up and Leader fittings meeting 






Right, Electroline Steel Rod- 
ding Equipment feeds easily 
around the bends. 









Below, Leader locked in Pick- 
up for either push or pull. 





We've got a 4-page brochure 
which describes and illustrates 
more completely how this 
equipment can benefit you. 
We'll gladly send you a copy. 
Write us. 


OTHER ELectnrofine PRODUCTS 










4121 South La Salle St., Chicago 9, Ill. 
in Canada: POWERLITE DEVICES, LTD., TORONTO 
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SMD-1 Fuses have been in actual field 
service since March, 1952. The fuses 
have had many occasions to clear 
faults, and have done so successfully 
in each case 


ic 


S&C leads the way with another great advance in the 
fusing art—a 500,000 kva power fuse designed for applica- 
tion to primaries of power transformers tapped directly on 
transmission and subtransmission lines; it is also designed 
for station service and potential transformer protection, and 
for sectionalizing. 

Announcement of the Type SMD-1 Power Fuse comes 
as the culmination of many years of research, engineering, 
laboratory and field testing. It marks another FIRST by 
those who pioneered successively such fuse advances as 
(1) stored energy for terminal separation, (2) nondam- 
ageable fusible elements, (3) dropout action, (4) the single 
bore principle in boric acid fuses, (5) carbon dioxide for arc 
extinction, and (6) stress cones to give high external flash- 


over characteristics. 
owe 


HOW THE TYPE SMD-1 POWER FUSE EVOLVED: 


SaC’s fusing FIRSTS—mentioned The SMD-2 engineering achievements 
above—brought to the industry in 1945 a have now been extended by development 
million kva dropout boric acid fuse suit- of the SMD-1 Fuse which is designed to 
able for use at transmission and subtrans- provide protection on transmission and 
mission voltages. This fuse—S&C’s Type subtransmission systems where faults do 
SMD-2-—had a technical excellence equal not exceed 500,000 kva. 
to the most advanced types of circuit in- 


terrupting devices. 


The SMD.-1 is available in 
ratings at 34.5 kv, 46 kv, 
and 69 kv. Complete infor- 
mation is contained in this 
new Catalog Section 261 
.-. available on request. 





UPPER STRESS CONE 


distributes transient 
recovery voltage stress 


, 
DRIVE SPRING 
Gii/ stainless steel 


ARCING ROD 


Type SMD-1 ee; 


ARC EXTINGUISHING 


Power Fuse CHAMBER 


rated at 
500,000 kva aad BAKELITE TUBE 


laminated for weather 
protection 


3-phase 


symmetrical . RUN «6 SWAGED, SOLDERLESS 


CONNECTION 


nondamagenuble construction 


at 69 kv 


FUSIBLE ELEMENT - 


helically coiled silver, 


HOW IT WAS TESTED: Pe dali 


Type SMD-1 Fuse has been subjected to a unique 
testing program. It has had not only conventional CORONA SHIELD 
laboratory tests but also very extensive field tests protects fusible element 
under a wide variety of circuit and fault conditions. 
Above is a snapshot of one of the more recent tests 
conducted in collaboration with engineers of a large 
eastern utility. Maximum fault interrupted: 560,000 LOWER STRESS CONE 
kva symmetrical 3-phase at 66,000 volts. withstands high recovery 


voltage and confines arc 
within fuse tube 


COMPANY 


4421 RAVENSWOOD AVENUE IN CANADA: SaC ELECTRIC CANADA, LTD. 
CHICAGO 40, ILLINOIS, U.S. A. 8 VANSCO ROAD, TORONTO 14, ONTARIO 
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Ohio Edison Company, Niles Station ¢ MHatzel & Buehler—Electrical Contractors 


over 21/2 miles of Cope Cable Trough 


. has been installed in the Ohio Edison Company’s new 212,000 kw. steam station at Niles, 
Ohio, to carry both auxiliary power and control circuits throughout this gigantic structure. All 
circuits are readily available for maintenance, and sufficient trough area remains for additional 
cables necessary for future expansion. 


The simplification of design through the use of standard parts, plus the ease of installation and the 


low installed cost, make possible many savings which may be obtained through using COPE Cable 
Trough. 


For further information, write today for Bulletin 3W. 


T. J. COPE, INC. 
711 SOUTH SOth ST., PHILADELPHIA 43, PA. 
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A 300 kvar switched capacitor rack installation. Wiring is completely neoprene-jacketed 
and bird-proof. Racks are available with or without the three L-M Kyle Type NR Oil Switches. 


You Save 3 Ways With 
ELEMEX CAPACITORS 


by DANIEL J. J. PIRHOFER, Sales Application Engineer, Capacitor Division, Line Material Company 


Since utility sys- 
tems install power 
factor correction 
equipment for its 
economic benefits, 
you might as well 
make the saving 
involved as great 
as possible, L-M’s ELEMEX Capaci- 
tors offer 3 special savings: 

4 You save on installation costs with 
‘completely assembled and factory- 
wired racks. 

2 You save on over-all life cost because 
quality design and rigid quality con- 
troi result in capacitors with an ex- 
ceptional service record. Failure rate 


is less than one-half the national 

average. 

You save on automatic switching 

with L-M’s simple, rugged, econom- 

ical Voltage Control. 
Racks and their features are illustrated 
above. The exclusive process that gives 
ELEMEX Capacitors such long life is 
shown on the next two pages. On the 
fourth page is the L-M Voltage Control. 
May we give you details? Ask the L-M 
Field Engineer for a copy of Bulletin 
PC-1—and, if you like, a copy of 
* ABC’s of Capacitors,’’ Or, write me at 
Line Material Company, Milwaukee 1, 
Wisconsin (a McGraw Electric Company 
Division). 


LINE MATERIAL 
Gy Elemex Cobocitou 


Stress on the pole is no problem—less than one 
transformer and one secondary drop. Capacitors 
are mounted vertically — which provides compact- 
ness and longer capacitor life. 


L-M Kyle Type NR Oil Switch. Only low-cost) 
switch with 200 ampere thermal rating and full 

150 ampere nominal capacitive rating at 15 kv. 

Weatherproof plug-in connection at the base of 

each oil switch control housing. This makes it easy 

to connect or disconnect the switch without dis- 

turbing any of the wiring. Only one easy-to- 

reach connection on each switch. 
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Sizes: with 15 kv spac- 
ing; up to 300 kvar 
switched and 375 kvar 
unswitched assemblies, 
oll with 25 kvar units, 
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Every single pack is individually tested—with an 
over-voltage test that instantly reveals any actuvol 
and potential defects. 
pocks are rejected. 


Both faulty ond marginal 


Exclusive “Paragroove” clamp-type terminal saves 
time and labor. Wire isn’t threaded through o slot— 
it's just dropped in and clamped. Torque is vertical, 
not horizontal. Therefore in tightening you don't twist 
the bushing or stress the solder seal unduly. It's 
rugged; we've never had one break. No loose parts. 
Low resistance, less heating. Neoprene insulating 
caps also available. 


nee 


Solder-sealed bushings ore one-piece wet-process 
porcelain, with two metallized bands over the glaze. 
Bushings ore hermotically sealed to drawn raised 
bosses in the cover that,shed water like a duck. 
Strong? It takes over 3000 pounds to force an L-M 
bushing out of the cover. And they're 100% pressure- 
tested — every single one! 


Packs are wound by automatic machines in spotiess, dust-free, air-conditioned rooms. Once 
the machine is set, it automatically winds the proper footage of paper and foil and locates the 
position for the electrodes. Thus, uniformity is assured. Paper is the highest-grade dielectric 
tissue, of 8/10ths density, which adds greatly to the very low failure rate of ELEMEX Capacitors. 


L-M’s Exclusive Process 


The exceptionally long life of ELEMEX 
Capacitors is proved in the laboratory 
with accelerated life tests, and in the field 
under actual service conditions. In the 
accelerated life tests, ELEMEX Capaci- 
tors last twice as long as other capacitors. 
This is true—but why it is true is be- 
cause of a number of things. 

The fact that we use 8/10ths density 
paper is important. This density seems to 
yield better to impregnation, without be- 
ing too porous, and gives a lower paper 
power factor. This results in better per- 
formance. 

Another point is L-M’s exclusive 
process of continuous, individual drying 
and impregnation. This is done with a 
very large-capacity high vacuum pump 
by means of individual capacitor con- 
nections, in an unsealed oven. Each unit 
is tested during the process. 

Individual evacuation and testing as- 
sure that each capacitor becomes bone- 
dry, and that ELEMEX liquid slowly 
permeates every fibre of the paper. Even 
the bushings are completely filled with 


ELEMEX liquid, giving them ex- 
ceptionally good electrical qualities, 

The arc-welded tanks are designed to 
give the tank sides flexibility to allow for 
expansion and contraction of the 
ELEMEX liquid with changes in tem- 
perature, Tanks are sandblasted and 
then given three coats of baked enamel 
finish. The first coat is a red chromate 
primer, and the second and third coats 
are a melamine-modified alkyd resin 
enamel, This finish has been extensively 
tested under various weathering condi- 
tions. Severe atmospheric exposures 
such as coastal salt spray and sulphurous 
industrial conditions, and various labo- 
ratory tests, have proved the durability 
of the L-M finish as compared to other 
types of finishes, 

ELEMEX Capacitors are outstanding 
in their performance and long life. L-M 
Field Engineers will be glad to supply 
additional data, details, and literature. 
Or write Line Material Company, Mil- 
waukee 1, Wisconsin (a McGraw Elec- 
tric Company Division). 


“ELEMEX” is a Line Material trademark, 


ELEMEX Capacitors are individually dried and impregnated in unsealed 
ovens like this. L-M evacuates only the inside of the capacitors, not the 
space around them. Air at controlled temperatures is circulated around the 
entire capacitor to maintain proper internal temperatures, giving better 


drying and complete impregnation. Also, the heat cures the paper, lowering 
its power factor and providing a low power factor in the completed unit. 
Each unit gets individual tests of power factor and capacitance during 
evacuation, These tests assure proper timing of each step in the process. 


Reduces Capacitor Replacement 


QTanks are sandblasted. Then they 
get a coat of red chromate primer, 
and two additional coats of mel- 
amine-modified alkyd resin enam- 
el. Each coat is cured by baking. 


The completed capacitor. Its test 
record tag, which has followed it 
throughout the process, is filed. 
Stainless steel tank flanges carry 
the nameplate identification. All 
ELEMEX Capacitors have the same 
width and thickness. Hanger 
flanges are placed to provide 
uniform terminal elevation above 
the hanger in each voltage class. 
This makes it easy to change from 
15 to 25 kvar, if desired. 


LINE MATERIAL & 
Slemex Cobacitou 





Low-Cost 
Voltage Control 
for Capacitors 


-M's Voltage Control is a rugged, 
dependable device that makes auto- 
matic capacitor switching economical. 


The L-M Type CCV Voltage Control provides a 
simple, economical method for switching capaci- 
tors. It was designed to eliminate some of the 
difficulties inherent in balanced-beam solenoid 
types of controls. 


Its tow cost makes it possible to take greater 
advantage of the benefits that switched capacitors 
can provide, While the unit is designed to operate 
with L-M’s Kyle Type NR Oil Switch (incor- 

porated in L-M’s pre-assembled capacitor racks) 
L-M's Voltage Control. Nominal line adjustment, 110 to 130 volts. Band width adjust- . 
é' ‘ : ee : the CCV may also be adapted for use with other 
ment, 12 volts maximum. Time delay, instantaneous to 41/2 minutes with synchronous ; - : 
motor drive. Toggle switches permit automatic, test or manual operation. Weather- motor-driven or solenoid-operated equipment 
proof steel cabinet with l-inch threaded pipe fitting and two multiple knockouts, such as circuit breakers. 


Heart of the control is a modified watt-hour 
meter which has been made volt-sensitive. This 
unit provides easy adjustment, permanent band- 
width settings, convenient size, simple installation, 
and low cost, The device provides approximately 
3 /16-inch contact travel per volt (120 volt base), 
assuring extremely sensitive operation. The volt- 
meter is temperature-compensated from minus 30 
to plus 140 degrees F, Line voltage can be deter- 
mined without the use of portable instruments, 
Once band width and midpoint settings are estab- 
lished, they remain fixed, 


Let Us Send You Details 


Ask the L-M Field Engineer for copy of Bulletin 
PC-1, which includes detailed description of construce 
tion and operation features; or write 

Line Material Co., Milwaukee 1, Wis- 

consin (a McGraw Electric Company 

Division). 


pein, Si Ree : ve ; “ELEMEX” is a Line Material trademark. 
Contact-Making Voltmeter Components Wit 
Base Plate 8. Induction Disc Assembly 
Core and Coil Assembly 9. Current-Carrying Spiral Spring 
10. i 


Temperature-Compensat- moving Contacts 
ing Magnetic Shunt 11. Static Counterbalance 

12. Stationary Contact Plate ex 
Frame Casting 

Assembly 
Upper Bearing 13. Stationary Contact 
Lower Bearing 14. Bakelite Arms 
Nominal Voltage Adjust- 15. Knurled Clamping Nut 


ment Rheostat 16. Damping Magnet Assembly 





Helping you 
line up 


THESE ARE FACTS: 


In 1937, 18 billion kwhr were used in American homes. 
In 1953, over 95 billion kwhr were used. 

In 1963—it is estimated that 226 billion kwhr will be 
needed to supply this same market.* 


But, if residential needs for electrical energy are to climb to the pre- 
dicted 1963 level, electrical appliance manufacturers and their promo- 
tional cooperation with local power companies will be of utmost impor- 
tance. Manufacturers must have a sound plan that will sell the nation 
on the comfort, value and convenience of new and improved home 
appliances . . . on the advantages of electrical living. 

The manufacturers of Crosley and Bendix Home Appliances have a 
plan. They have the know-how, capital, and facilities to carry it out. The 
recent consolidation of these two industry leaders is but one step in their 
gigantic program designed to increase sales of electric appliances. 

Bendix Home Laundries are in more wired homes than any other laun- 
dry unit. Crosley, of course, has been a pioneer in the electronics field 
and is one of the major producers of electric refrigerators (the famous 
Shelvador®), freezers, ranges, dishwashers, water heaters and other 
products. Crosley and Bendix, combined, make and promote every 
major electrical appliance available. 

Would you like to hear more about how our plans will help you? Just 
call our distributor or write to: Utility Department, Appliance and Elec- 
tronics Division, AVCO Manufacturing Corporation, 1329 Arlington 
Street, Cincinnati 25, Ohio. 

*Data, courtesy E. E.1. and Electrical World. 


APPLIANCE AND ELECTRONICS DIVISION 
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APPLIANCES * TELEVISION * RADIO AUTOMATIC HOME LAUNDRY a er} 7 ( 


HELPING AMERICA LIVE BETTER—electrically 
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Crosley Super Sheivador® 
Refrigerators 


Bendix Duomatic 
Washer-Dryer 


Dishwasher- 
ie Dryer 


A 
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* Lodgepole Pine has: 


Small knots—no clusters 
Strength—slow growth 


Uniform taper 


* Penta and creosote-treated Lodgepole 
Pine crossarms and poles available 
from our Libby plant. Literature and 
other information gladly furnished. 


v J. Neils Lumber Company — 


Pole Division: LIBBY, MONTANA 
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~~ Burying 
- Cable 


on TOP 
of the 


Ground 


“6 
VIRES & CABLES 


Recently an electric railway company decided on a line ex- 
tension. Before they could lay the track they had to raise the grade 
of an existing roadway. Fortunately someone thought of burying 
the underground signal cable the easy way. 

The electric railway scooped out a shallow depression, lined 
it with sand, put in the Simplex-ANHYDREX Signal Cables, 
covered them with sand, and then they filled the roadway to a 
depth of about four feet with fill. The top of the concrete pedestal 
will be at grade. 

The electric railway showed good judgment on two counts. 
First, they buried the cable in the least expensive way and, second, 
they used Simplex-ANHYDREX Signal Cable which will give 
them dependable service for a long time to come. 

Why did the railway buy ANHYDREX Signal Cables? Be- 
cause the Anhydrex insulation will retain its electrical and physical 
properties indefinitely. This insures long life and dependable op- 
eration. The cable is easy to install, splice and terminate. It has 
no metallic sheath to crack from vibration or deteriorate from elec- 
trolysis. It does have a special metallic tape to resist termites, etc. 

These are a few of the reasons why railways, public utilities 
and industrial plants are using ANHYDREX Cables for signal, 
control and communication services. 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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12 tons of force yet only 12 pounds of weight 
makes AMP's new hand hydraulic tool your best 
bet for rugged, dependable installation of these 
precision-engineered power terminals. Terminals 
and connectors are available in all ranges from 
#8 to #4/0. DESIGNED FOR USE ON ALL 
SHAPES OF WIRE: SOLID, STRANDED, SQUARE, 
OVAL, OR COMBINATIONS! Dies snap in and out 
easily. Tool automatically releases when crimping 
pressure is reached. Can be used with either pole 
strap or bench stand if desired. WRITE FOR 
SPECIAL POWER TERMINAL CATALOG. 


AMP Trade Mark Reg. U.S. Pat. Off. © AMP 


AIRCRAFT-MARINE PRODUCTS INC. 
POWER TERMINAL DIVISION 
2100 Paxton Street, Harrisburg, Pa. 
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Power tithe 


Here are a few of the many different circuit arrangements 
Allis-Chalmers can provide. All are designed to assure con- 
tinuity of service. Each one is specially suited for specific 
situations. 


With Allis-Chalmers switchgear, all these circuit 


schemes have one advantage in common. Each arrangement ‘ 


shown can be built into standard units of Allis-Chalmers 
metal-clad switchgear without adding extra cubicles. This 
economy and simplicity, plus the obvious space savings, 
make Allis-Chalmers equipment especially attractive. 


Which Arrangement is Best? A study of your problem 
is needed to answer this question. Any one of these arrange- 
ments may be best for your plant. Or maybe an entirely 
different scheme is needed. In any case, Allis-Chalmers 
engineers can help you work out the best scheme for you... 
one that provides ¥ economy, ¥ simplicity, ¥ space 
saving, and ¥ uninterrupted service. 

For complete information, call your nearby A-C district 


office, or write Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4165 


Hie 


ALLIS-CHALMERS 
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Cooperation in Engineering 
Pays Off in Performance at 


Analysis of 
Average Fuel 


Moisture—4.7 
Volatile Matter—-25.2 
Fixed Carbon—49.6 
Ash—20.5 

B.T.U. per lb.—11,570 
Sulphur—?2.54 


Engineering Data 


Two Riley 700,000 Ibs. /hr. 


units 
Design Pressure—1050 
Steam Temperature 905 °F. 


Heat Release per Cu. Ft. 
of Furnace Volume— 


19,600 B.T.U. 


Heat Release per Sa. Ft. 
of Furnace Envelope— 


104,000 B.T.U. 
Furnace Length—22'6" 
Furnace Width—36 3%" 
Furnace Height—72’ 


Guaranteed Efficiency— 


86.8% 
Actual Efficiency —88% 


SANDERSON & PORTER 
ENGINEERS 


RILEY STOKER CORP. 
WORCESTER, MASS 


ALBRIGHT STATION 


Monongahela Power Co. The Potomac Edison Co. 


Special design considerations necessary to burn the low cost 
high ash portion of West Virginia deep and strip mine coal. 





Sitting literally on top of their West Virginia 
strip and deep mine coal supply, two Riley Steam 
Generators operate continuously at peak load day 
in and day out. Since the first of these two 700,000 
lbs. per hour Riley units went on the line October 27, 
1952, over 800,000 tons of this coal have been 
pulverized and burned. The heavy operating 
demand, plus the very nature of the coal—18.7% 
to 20.5% ash with softening temperature from 
2100°F. to 2280°F.—meant that special considera- 
tions in design were necessary in order to avoid 
serious slagging. Close cooperation between the 
engineers of the Monongahela Power Co. and The 
Potomac Edison Co., Sanderson and Porter and 
Riley resulted in a design that features a heat re 
lease in the furnace of 19,600 B.T.U. per cu. ft. per 
hour with heating surface disposed to keep gases 
entering the screen tubes down to 2000°F. This 
design has produced higher than guaranteed effi 
ciencies, which, with sustained high loads, makes 
possible low cost kilowatt production with turbines 
operating at maximum capacity. 


Three Riley 550 series pulverizers fire each unit through 
twelve Riley flare type burners. Each pulverizer has a 
capacity of 40,000 pounds of coal per hour. Station engineers 
report, with water actually dripping out of pulverizer feeders, 
the flash drying characteristic of the feeder crusher-dryer 
sections of Riley's pulverizers dries coal so efficiently that 
pulverizer capacity is unaffected. Pulverizers are vibration 
less and noiseless, and are equipped with Riley tungsten 
carbide grinding surfaces. 


TRADE MARK 
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STOKER 


TEMPERATURES - AIR -STEAM-GAS 


° 
° 


% EFFICIENCY 


% COg 


STAT;C PRESS- iN. OF WATER 


CORPORATION 


i & 


|] steam 
me | BOILER 
| |} EXIT Gas 


AIR LEAVING 
AIR HEATER 


FEED WATER 
AIR HEATER 
ExiT GAS 


8 


EFFICIENCY 


& BOILER NO} 


AIR HEATER 
EXIT PRESS. 


© BOILER NO? 


FURNACE 
OWAFT 


BOILER EXIT 
DRAFT 


AIR HEATER 
EXIT DRAFT 


NREL TPMES TEA TER LTT AS sculls adinadipseilh 


$50 600 650 700 730 
EVAPORATION- THOUSANDS OF LBS. STEAM PER HOUR 


WORCESTER, MASS. 


Boston, Now York, Philadelphia, Suffalo, 
Washington, Pittsburgh, Cleveland, Detroit, 
Chicago, Cincinnati, Charlotte, New Orleans, 
Atlanta, St. Louis, Kansas City, St. Paul, 
Tulsa, Houston, Denver, Salt Lake City, Los 
Angeles, San Francisco, Portland, Seattle 


Vv E TEAM GENERATING UNITS 


BOILERS «+ PULVERIZERS +» BURNERS + STOKERS + SUPERHEATERS - ECONOMIZERS 


WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS - 


AIR HEATERS 





Lighter in weight than lead-sheathed cables and 
lead-sheathed armored cables. 


Greater flexibility 

Easier to handle during installation 
Easier to splice, tap and terminate 
More resistant to chemical corrosion 
Unaffected by stray currents 
Better protection against weathering 

U.S. Grizzly Power Cable, 600 volts — Type RR a 

chi ates Longer life 
single conductor, Hydrosec S heat- and moisture- £ 
resistant insulation, Neoprene jacket, 


Cost less 


Made by United States Rubber Company, the 


only electrical wire and cable producer to grow its 
own natural rubber, make its own synthetic 
rubber and manufacture its own plastics 


U.S. Grizzly Power Cables are used for general power 
distribution, and can be installed in conduits, 
underground ducts, buried directly in the ground, or 
installed aerially. Neoprene jacket protects against 
acids, alkalies, oils, and mechanical damage and 
weathering. (All IPCEA and NEMA specifications 
complied with.) 


U.S. Grizzly Power Cable, 15,000 volts—Type RR Write to address below for free 

— 3-conductor, Uskorona®—ozone-resistant insula- copy of illustrated reference manual 

tion — shielded — Neoprene jacket on U.S. Electrical Wires and Cables 
for the electric utility industry. 
It lists the type of cable best suited 
for specific requirements. 


mi 


UNITED STATES RUBBER COMPANY 
ELECTRICAL WIRE AND CABLE DEPARTMENT, ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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LEGEND i 
|- CHANNEL 0-SKC 
SUPERVISORY 
CONTROL & 
15.2 TELEMETER 


MI PHONE AS PART 
OF SUPERVISORY 
CONTROL 


FREQ. RECEIVER 


TRANSMITTER 


LITCHFIELD 


PHOENIX STEAM PLANT 


Arizona Public Service Co. 960-me Microwave 
system. Selector switch connects transmitter to 
either antenna at Phoenix steam plant 


Since 1949 Arizona Public Service Com- 
pany has used RCA Microwave for remote 
supervisory control of two substations from 
a steam-electric plant. One installation pro- 
vides remote control and indications on five 
69-kv breakers, telemetering of voltage and 
current, and a 2-way voice channel. The 
other installation controls two breakers and 
provides telemetering and voice channels 
between plant and switching station. (See 
schematic.) 

Four years of operation under trying con- 
ditions have proved the reliability of RCA 
Microwave. Through ambient 140-degree 
heat, high winds, severe sand and dust 
storms, violent rain and electric storrmms— 
Public Service’s supervisory control system 
stayed on the job. Here was a link which was 
independent of the transmission lines it 
services ... providing reliable communica- 
tions and control when needed most. 


MANY ENGINEERING ADVANTAGES 


Sound engineering features led Public Serv- 
ice to select microwave rather than high-line 
carrier. Microwave offered good noise and 
distortion characteristics, easy tie-in with 
mobile radio, greater channel capacity, rea- 
sonable freedom from interference, and rela- 
tive ease of maintenance. 


The economy factor also favored RCA 


RCA MICROWAVE 


radio-relay communication 


i 


and remote control 


Microwave provides all-weather remote control and telemetering for Arizona Public Service Co, 
Unattended substations receive control impulses from steam plant at Phoenix 


Through severest heat, sand, electric storms 
..- Arizona Public Service Company’s 
remote supervisory control system 

(via Microwave) stays on the job 


Microwave. While a one-channel microwave 
system generally costs more than carrier to 
install, in this particular case it cost $9,000 
less because crowded carrier frequency space 
would require considerable new equipment. 
In addition, RCA Microwave’s built-in pro- 
visions for extra channels make it the /east 
expensive form of communication per channel 
mile. 
A PRACTICAL SYSTEM 


Outage time of RCA Microwave is next to 
zero. “Dish” antennas beam highly direc- 
tional radio signals from one relay station to 
the next. The radio transmissions follow a 
line-of-sight path—can approximately par- 


allel power lines. Equipment uses easy-to 
service familiar circuits and readily available 
tubes. It can interconnect with existing tele- 
phone lines, switchboards and mobile radio 
installations. One RCA Microwave system 
will handle up to 25 voice channels (or 25 
x 18 telemetering and control channels), 


You can prepare now for your expanding 
communications needs, before they develop. 
The booklets listed below provide quickly 
digested facts to help with future planning. 
Mail the coupon—there’s no obligation on your 
part. And remember, the RCA Service Com- 
pany provides nation-wide installation and j 

service facilities. 


RADIO CORPORATION of AMERICA 


COMMUNICATIONS EQUIPMENT 


Dept CC-45, Building 15-1 


CAMOEN. H. 4 


Without obligation on my part, please send me 


your free booklet on: [ 


Microwave for Telemetering and Supervisory Control 


Electric Utility Microwave Systems 


I cin 


Company 


City peememiiiettet 


Tithe 
Addre ss 


Zon State 


{_] Have an RCA communications specialist get in touch with me 





For heavy-duty 


arcing loads ee 


nT vg 


ann tNTUNuy afi HH iil HA I WM WLI M 
HH ii i on 
ly 
\ 


Good Conductivity 


Elkonite Contacts combine Resistance to Sticking 


these characteristics in a 


way that can’t be equalled... Resistance to Are Erosion 


Impact Strength 


Elkonite is the registered trade mark for a series of unique 
materials developed by Mallory, and manufactured from 
metal powders. The Elkonite process combines metals which 
will not alloy, producing new materials with properties often 


superior to their constituents. 
In Contacts .. . aad ; 
Elkonite combines the are-resistance of tungsten, molyb- 
Expect More... Get More denum, or their carbides with the high current-carrying 
Y ability of copper or silver. Thus, Elkonite Contacts give 


from MALLOR excellent service under heavy-duty arcing loads where 


other materials would fail. 
7 The secret of Elkonite superiority is the technique by which 
the materials are combined, Specifying an equivalent chemical 


NEW CONTACT CATALOG 


composition will not assure the same physical properties. 

‘ussi N aterials ¢ ili- : . : ot . 

dis uasion of fallory materials and facili For dependable service in all heavy-duty circuit interrupting 
ties for producing contacts and contact é P : ’ i ce 

assemblies for every service ... as well as equipment, specify M allory Elkonite Contacts. The Elkonite 


valuable technical and design data, family of materials includes a 


r 
| 
| 
| Write for your copy today. It includes a 
| 
| 
| 
| 


variety of compositions for 
a wide range of contact requirements. 


ie 


=] 
Serving Industry with These Products: AAD ASM Ks 


Electromechanical—Resistors * Switches * Television Tuners * Vibrators =f 2 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries Ve s é 


Metallurgical— Contacts * Special Metols and Ceramics * Welding Materials 
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You save money by using non-rusting Copperweld* 

Strand because you pav for only one guy installation 

during the life of the pole — costly replacements are 

eliminated. Certainly, this is important — for to replace 

just one rust-weakened or broken ordinary guy may 

Copperweld Strand cost you $100 or more, when you figure the outage anc 

is permanently the items of labor, fittings and truck time—plus the cos’ 

protected against cor- of the new strand. 

rosion. Each wire Once you put Copperweld Strand up, it’s up to stay— 

has a thick Copper its original high tensile strength remains permanent 

Covering inseparably When you consider its extra staying power, longer lifc 

Molten-Welded to a and low overall cost, Copperweld is the most dependable 
strong Alloy Steel and economical strand you can buy. 

Core. So, when it comes to guying, why not start econo- 
mizing now by standardizing on Copperweld Strand al) 
along your lines? Engineering Data will be sent you on 
request. 

*Trade Mark 


COPPERWELD STEEL COMPANY 


WIRE AND CABLE DIVISION Glassport, Pa. 
SALES OFFICES IN PRINCIPAL CITIES 
For Export: Copperweld Steel International Company, New ‘fork 
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® Naturally, we are excited. We believe our new 
petticoat design to be the answer to the insulator 
breakage problem, during construction, which 
has plagued the Industry for years. This design 
accomplishes positive elimination of insulator 
breakage during construction due to rough 
handling in coupling and uncoupling insulator 
units and in installing hardware fittings to the 
insulator strings. 


Of course, the greatest benefit of this new 
design will be realized with the close-coupled 


She RK. Di 


oOutIOo 


LISBON, 
NEW YORK 


ee 
Oe . 


A new corrugatiowds sign 

chipping or breaking of int 

This protection is assured by e ‘inotl igthe 
destructive bumping of caps or clamp fittings 
against the petticoats, yet gives complete 
interchangeability with all current designs 
as required by NEMA Standards. Only this 
new Thomas design (Patent applied for) can 


guarantee the virtual impossibility of dam- 


aging inner petticoats by rough handling 
during assembly or disassembly in the field. 


units, but for all insulator spacings, our new 
design assures more ruggedness with resulting 
longer life . . . and at no additional cost to you! 

The foregoing are bold statements. However, 
our most severe tests prove them and they are 
too important for you not to verify. 

We suggest that you order TODAY, a 
standard crate of 6—No. 21239 THOMAS 
1953-DESIGN SUSPENSION INSULATORS. 
Test them thoroughly . .. and compare with 
other close-coupled designs, 


Sons Co. 


CHICAGO 


Sales Representatives: C. G. Anderson, Chicago @ E. B. Anderson Co., Detroit @ Conrad R. Bangh, Omaha @ Ken H. Best, Seattle @ Nellis B, 
Bronner, Jr., Syracuse @ R. E. Cunningham & Son, Los Angeles @ W. H. Eddy Electric Products, Inc., Phoenix @ Engineer Sales Co., St. Petersburg 
Electrical Distributors Co., Philadelphia @ Hamilton Associates, Denver @ Geo. E. Honn Co., San Francisco @ Hugo Sales Co., Minneapolis @ J. P. Lane 
Co., St. Lovis @ John G. Pettijohn Co., Knoxville @ H. E. Ransford Co., Pittsburgh @ J. F. Schaefer & Co., Kansas City @ R. J. Sullivan Co., Boston 
Tafel Electric & Supply Co., Lovisville @ Walter E. Thompson Co., Birmingham @ Triangle Electric Supply Co., Ei Paso @ United Electric Supply Co., Salt Leke 
City @ Williamson Sales Co., Shreveport, Amarillo, Corpus Christi, Dallas, Houston, New Orleans, Pine Bluff @ Representatives in other principal cities 
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For many years, The K. Thomas and Sons 
Company has been well aware of the 
insulator breakage problem during con- 
struction. But none of us imagined the so- 
lution to be so simple and yet so effective. 


Examine carefully the two drawings 
above. Note that with the OLD design 
(illustrated at the left) when the lower 
insulator is uncoupled, it can easily be 
SLAMMED directly in a straight line 
against the innermost petticoat. Obvi- 
ously, this action results in a chipping 
or breaking IMPACT. 


Now note how the THOMAS DIVERT- 
ER skirt (illustrated at the right above) 


aT TE wes 


eliminates impact. This DIVERTER skirt 
(Patent applied for) is simply a heavy 
corrugation designed with a contour that 
diverts the lower insulator or fittings 
away from any petticoats. 


No matter how roughly the insulators 
are handled, when the cap is pulled off 
the ball pin, it will first strike the 
DIVERTER which it cannot break. This 
glancing blow will deflect any destruc- 
tive IMPACT from the lighter petticoats, 
Simple ... but EFFECTIVE. 


All standard Thomas 10-inch suspen- 
sion insulators now have this feature... 
at no extra cost. 


THOMAS INSULATORS—THE BEST BY LINE TEST 


The R. Thomas and Sons Company is a manufacturer and designer of all types of porces 
lain insulators . . . pin-type, switch, suspension, spools, guy-strain, bushings and special 
high-voltage porcelain. In addition, Thomas supplies associated line hardware, clamps, 


fittings, and so on. 
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PHILCO... 


HAS BUILT AND SHIPPED OVER 
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As the world’s leading supplier of microwave, 
Philco has manufactured and delivered nearly 
1400 complete microwave equipments...enough 
to span the nation five times—or to privately link 
New York and Hong Kong! Philco has built and 
shipped more microwave systems than all other 
manufacturers combined. 

Philco has the distinct advantage of a world- 
wide installation and service organization, and 
an experienced system-planning department. 
These valuable facilities enable Philco to obtain 
first-hand information on the operation of ex- 


isting installations, improve equipment, and 
thus supply new microwave systems which as- 
sure the greatest economy and dependability 
in performance. 


This is one reason why Philco microwave is 
the preference of industry—good reason why 
Philco is the world’s leading manufacturer of 
microwave equipment. 

Need a speedy and permanent cure for those 
communication headaches? Then consider 
microwave... and when you do, specify Philco. 
An experienced Philco representative is ready 
to serve you. 
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PHILCO CORPORATION 


GOVERNMENT & INDUSTRIAL DIVISION PHILADELPHIA 44, PA. 


Wagner ” 


TRANSFORMERS 
wee the choice of leaders 
in industry 


Kansas City, Kansas 
installs Wagner Transformer 
to assure across-the-city service 


Kansas City’s Board of Public Utilities has re- 
cently installed this 20,000/25,000 kva Wagner 
Power Transformer at the Municipal Plant, 
Quindaro Power Station, Kansas City, Kansas. 


Quindaro steps up generator voltage from 
13,800 to 67,000 volts for across the city service. 


A Wagner Transformer was chosen for this in- 
stallation, as Wagner Transformers are for many 
power systems and industrial plants, because of 
their ability to give adequate and reliable 


Bulletins TU-180 and TU-181 give full infor- 
mation on Wagner Power and Distribution 
l'ransformers. Write for your copies today. 


service over unusually long periods of time. 
Wagner Power Transformers have been serving 
the power industry dependably for over sixty 
years. Service records from the field, dating back 
to the Gay Nineties prove their ability to give 
extremely reliable service. They are compact in 
design and are built with great care to give 
them inherent strength and stability. They have 
sufficient capacity not only to carry their rated 
loads, but to be able to handle overloads when- 
ever emergencies arise. 


* 


Wagner has all the manufacturing facilities and 
years of engineering “know-how” necessary to 
manufacture reliable power transformers. Why 
not consider Wagner Power Transformers for 
your next installation? 32 branch offices, located 
in principal cities, are maintained for quick, 
convenient engineering service and consultation. 


If you need power transformers rated 10,000 
kva and below —three phase, or 5,000 kva and 
below — single phase, why not check ASA 
C57.12a Standards and use them as your speci- 
fications? In addition to saving the cost of 
preparing specifications, you will also realize 
a substantial saving in price by using Wagner 


Standard Transformers. 
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20,000/25,000 kva Wagner Power Transformer at Kansas City, Kansas. Provisions have 
been made for blowers to be added when required to increase its rating to 33,333 kva. 


WAGNER ELECTRIC CORPORATION 


6456 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 


ELECTRIC’ MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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ENGINEERED 

TO OPERATE 
UNDER THE 
TOUGHEST ICING 
CONDITIONS 


Positive current transfer from blade to line terminals 
through high pressure contacts. 


Rugged tubular blade of electrolytic hard drawn 
copper, balanced and aligned. 


Easy adjustment for phase synchronization. 
No flexible shunts. 
Oilite bearings for easy operation. 


Both ends of blade seat in silver overlay contacts. 
No current transfer through hinge bearings 
on the Rotating Switch. 


Weather-sealed blade adjustmerits on Side Break Switch. 


Ice-breaking, rotating jaw contact controlled by blade 
movements on Side Break Switch. No springs or cams. 


-" KEARNEY 


30 
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When you need them most they’re on the job! These trouble-proof 
switches are ready to operate regardless of weather. 


Smooth operating, cool-running and corrosion-resistant, 
Kearney Rotating Insulator Switches bring you the utmost in 
modern disconnect switch performance. 


Write today for complete information. 


JAMES R. KEARNEY CORPORATION 
4224-42 Clayton Avenue St. Lovis 10, Mo. 
Canadian Plant: Guelph, Ontario 


FOR BETTER CONSTRUCTION + SAFER MAINTENANCE 


Preduets 
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ELECTRICAL 
4 MANUFACTURING 
Electrical and electronic equip- 
ment—from radio transmitters 
to motor controls, from home 
appliances to production ma- 
chinery—utilizes Burndy-engi- 
neered connectors and high 
speed Burndy production tool- 
ing. 
ORDNANCE, MARINE, 
AUTOMOTIVE Pp 
Specially developed Burndy con- 
nectors —Hylugs and Hysealugs 
(completely sealed against 


AA ANAS S ~ t dust) 

ee water, vapor, dust)— are now in 

“9 4S AR RARRS rugged ordnance, marine, and 

4 oe S automotive service. Matched 

o ages bb installation tooling for high- 
speed production. 


<4 SUBSTATIONS 


Burndy power connectors are 
ruggedly built to carry the high 
electrical currents, the heavy 
mechanical stresses of wind, 
icing, and other strain associ- 
ated with utility and industrial 
power plants. 


TRANSMISSION P 


Burndy Hysplices enable line- 
men to splice vital power lines, 
secure maximum electrical effi- 
ciency and mechanical strength. 
Burndy Hypress—“'9 Ib. tool with 
9 ton bite’’—insures speedy, 
economical installation. 


a billion connections depend on 


q 
oe ée e+ | 


BURNDY —~- NORWALK, CONNECT. = TORONTO, CANADA 





<4 AIRCRAFT 


Modern jet aircraft as well as 
conventional high-altitude 
planes incorporate Burndy Hy- 
dent connectors, Pressurized 
Disconnect Panels, and Limiters 
as integral parts of their elec- 
trical systems. 


BUILDING p> 


Engineers responsible for plan- 
ning and maintaining electrical 
systems of homes, offices, in- 
dustrial plants count on Burndy 
for trouble-free electrical con- 
nections. Burndy Qiklugs, Scru- 
lugs, Hylugs...dependable 
names to remember. 


<4 UNDERGROUND 


Burndy Moles and Molimiters 
provide maximum circuit protec- 
tion, unlimited possibilities for 
underground system expansion. 
Burndy tools permit speedy, 
safe, economical installation in 
tight quarters. 


DISTRIBUTION > 
Service connections are made 
with a variety of Burndy con- 
nectors. The Burndy Servit and 
Oklip are the most widely used 
and re-used connectors in Amer- 
ica. Burndy compression con- 
nectors—and matched tooling— 
are coming into increasingly 
wide use. 


In the production, transmission, consumption of power...wherever current flows... 

you'll find Burndy connectors on the job—joining, terminating, clamping or protecting the 
circuits which enable electricity to do the work of man. The Burndy line is the 

engineered line, with specialized connectors for every industry using electrical current— 
and that means every industry in America. 

If your job involves connectors—write Burndy for technical counsel for complete, 
professional catalogs covering your specific field. 


FACTORIES: NEW YORK, CALIFORNIA, TORONTO + EXPORT: PHILIPS EXPORT COMPANY 53-27 





To meet your transmission-tower requirements, 


Bethlehem offers the services of three large tower- 
fabricating shops, at Seattle, Wash., South San 
Francisco, Calif., and Leetsdale, Pa. Each shop has 
complete fabricating facilities, and can handle quan- 
tity production of any type of tower you may have 
in mind. 


What's more, our engineering staff has had years of 
experience in designing both single- and double- 
circuit towers for practically every load condition. 

Perhaps you would like to talk over your tower 
requirements with a Bethlehem man. Just drop a line 
to the nearest Bethlehem office. 


Bethlehem Steel Company, Bethlehem, Pa; 


On the Pacific Coast the fabrication of transmission towers 
is handled by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


itscion Temers 
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Thru-Type Transformer 
with Oval Window 
Holds More Conductors 


There is more room for conductors in the new 
type TWM Allis-Chalmers 600 volt indoor-outdoor 
current transformer than in any other thru-type 
current transformer of corresponding rating now on 
the market. The oval window (dimensions: 1% by 
2%, inches) is large enough to hold two 500 MCM 
stranded conductors with 600 volt insulation. Yet 
the Type TWM A-C current transformer is light- 
weight and compact. It is small enough for multiple 
mounting in standard instrument transformer en- 
closures. It is molded in thermo-setting resin. 


Installation is simple. You can mount them in 
any position — they have special provision for dif- 
ferent mounting needs. Connections can be made 
faster than on previous current transformer designs. 
It is possible to obtain a number of different ratings 
from a single unit. A-4220 


Detailed Information Inside 


ALLIS-CHALMERS 





Connection Time Reduced 
By Thru-Type Design 


Installation time of through-type transformers is greatly reduced 
because bolted primary connections are eliminated with the thru- 
type design. Elimination of bolted connections also simplifies future 
change-over caused by load growth. 

For permanent identification, primary and secondary polarity 
markings are molded directly into the resin. An etched stainless steel 
nameplate on top of the unit contains all essential information for 
correct operation. 


located at top of transformer. 

This permits mounting trans 

formers close together when nec- mathe 
essary. Terminals are non-cor 

rodible studs with 4-28 thread. 

A weather-resistant sealable cov- 

er (shown in lower photograph) 

protects terminals and may be 

turned to permit making connec- 

tions from either side. 


Le . 
Left: Secondary terminals are bee, { “Pee ff 
4 : 


ee 


Right: If desired, a standard 
conduit box can be substituted 
for the molded terminal block 
and cover. It is only necessary to 
drill two holes in the conduit box 
and install with insulating wash- 
ers. All connections can be made 
quickly. 


Mount It in Any Position 


Type TWA current transformer can be mount- The standard base has 41 inch mounting centers. 
ed in any position — vertically, horizontally, or in- An optional base is available with 6 inch mount- 


verted. No hangers or enclosing boxes are required. ing centers (shown below, right). No charge is made 
The base is a formed steel plate bolted with cap for optional base if specified when ordering. 

screws onto inserts anchored in the assembly. It can 

be rotated 90 degrees by using an alter- 

nate set of bolt holes. Picture at lower 

left shows base in conventional position; 

at center below shows base rotated. 





Maintenance 
Eliminated! 


Allis-Chalmers new type TWM thru-type 
current transformer is molded in thermo-setting 
resin. It requires no painting. It has an inherent 
toughness that promotes long life and resistance 
to all kinds of weather. The molded resin serves 
as insulation, support, and casing for the trans- 
former. 

Only the secondary terminal inserts and the 
base mounting inserts protrude from the molded 
body. A perfect seal is established because of the 
excellent adhering qualities of the material used 
in the molding process. 


TRANSFORMER ACCURACY 


The Type TWM current transformer is designed 
for high accuracy with a burden of one or more 
watthour meters. The ASA accuracy classifica- 
tion is shown in the chart at left. 


Thermal Ratings:The 200, 400, and 600 ampere 
transformers can be operated continuously at 
200% of rated current. The 800 ampere trans- 
former can be operated continuously at 150% of 
rated current. 


Ratings Available: Type TWM current trans- 
former is manufactured in four primary current 
ratings. They are 200, 400, 600, and 800 amperes. 
However, intermediate ratings may be obtained 
by passing the primary conductor through the 
window two or more times. 

When the unit is used as a three-wire trans- 
former, the two outside conductors are passed 
through the window, with one conductor being 
looped through the window in the reverse direc- 
tion. The chart below shows ratings for two- and 
three-wire service. 


Ratings 


Two-Wire Service Three-Wire Service 


One Turn of Two Turns of One Turn of Each Two Turns of Each 
Se Conductor Primary Conductor Primary Conductor Primary Conductor 
100/100 
200 ins 


300 / 300 
400/400 


Transformer Weight (All ratings) NET... 14 Ibs. SHIPPING .. . 





Compact, Lightweight 
Transformers Save Space, 
Speed Installation 


Less floor space is needed with Allis-Chalmers 
complete line of oil-insulated outdoor current and 
potential transformers for circuits 69 kv and below. 
In addition, their advanced design cuts weights up 
to 40%, resulting in units that are easier to handle 
than older designs. You get greater insulation 
strength and higher thermal ratings than could be 
provided previously. 


cs 


CORONA-FREE DESIGN 


Corona is kept from developing — another step to- 
ward extending transformer life. Tanks are all-weld- 
ed and hermetically sealed to protect insulation and 
oil from sludge formation. The unique bushing con- 
struction permits circulation of oil through bushing 
and transformer, saving on oil requirements and re- 
ducing transformer sizes. 


Continuous long-time overvoltage tests for ex- 
tended periods of time were made on transformers 
of all voltage classes. The units successfully with- 
stood standard applied potential and impulse tests. 
Further tests, with the units purposely contami- 
nated to give a resultant power factor many times 
higher than normal, successfully withstood the 
standard applied potential and impulse tests. 


Get all the facts on these lightweight, 
modern transformers. Contact your near- 
by Allis-Chalmers district office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin, 
for more information. 


PR 
TRANSFORMER 


Rating 
SPW-2 
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Have you compared costs 
of weed control lately? 


It’s economical 
because it’s simple 
and long-lasting 


when you use 


Du Pont ‘Telvar’ W 


Weed Killer 


An application of “Telvar" W Weed Killer every year or two cuts maintenance costs 
around power stations like this. Weeds on the left show type of vegetation involved. 


One spraying of as little as 40 to 60 pounds of Du Pont 
“‘Telvar’’ W per acre can get rid of vegetation for a 
growing season or longer! This powerful weed killer 
kills through the roots . . . remains in the ground to 
prevent new growth. Its lasting chemical action is 
just what’s needed around power plants, sub- 
stations, pole yards, storage yards, fencerows, etc. 


Savings for You 


With ““Telvar”’ W on the job, you'll save labor and 
maintenance costs. A single spraying takes the place 
of laborious cutting and mowing . . . expensive mul- 
tiple spraying. You eliminate the problem of storing 
and handling bulky weed killers, too. It all adds up 
to new efficiency in weed control—new economy in 
keeping key areas neat and trim. 


Easy and Safe to Use 


‘“*Telvar’’ W is a wettable powder that mixes readily 
with water and is low in toxicity to humans and ani- 
mals. Non-volatile, non-flammable and non-corro- 
sive, it can easily be applied by standard spraying 
equipment. 


QUPIND TELVAR W: 


TRADE-MARK 
RE6. uy. 5. pat OFF 


Weed Killer 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Your Custom Sprayer Can Help 


Specify ‘“Telvar’’ W for this year’s weed-control 
program. If you don’t have spraying equipment, get 
in touch with a reliable custom sprayer to do your 
weed killing on an annual basis. 


For more information about Du Pont ‘““Telvar” W, 
clip and mail the coupon to E. I, du Pont de Ne- 
mours & Co. (Inc.), Grasselli Chemicals Depart- 
ment, Wilmington 98, Delaware. 


Mail This Coupon 
for Free Booklet 


E. I. du Pont de Nemours & Co. (In 
Grasselli Chemicals Department, Rm. D-4026 
Wilmington 98, Delaware 

) Please send me your booklet describing positive weed con 
trol with ‘““Telvar’’ W Send me the name of my nearest 
supplier 


rN __ Position 
Firm 


Address 


On all chemicals always follow directions for application. Where warning or 


caution statements on use roduct are given, read them carefully 


39 





New Wabash River Station of Public 
Will Boost System’s 


NEW WABASH RIVER STATION, West Terre Haute, 
Ind., of the Public Service Company of Indiana, Inc., 
designed by Sargent & Lundy, Inc., consulting engi- 
neers, will have four Foster Wheeler reheat-type steam 


generators with the following capacity: 


Maximum continuous capacity 


Primary steam flow 700,000 Ib per hr 
Reheat steam flow 624,000 Ib per hr 


Operating pressure 


Superheater outlet 1500 psig 
Reheater outlet 401 psig 


Final steam temperature 1005 F 


Final reheat temperature 1005 F 


Foster Wheeler vertical circulating One of four “double-flow" Foster 


pumps, two of which provide a Wheeler condensers, of the 70,000 sq 
total of 62,000 gallons per minute 
of cooling water to each condenser. 


Feed water temperature ASIF 


Coal pulverized by Foster Wheeler ball mills, two for ft rectangular, two-pass design. 


each steam generator. 
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Firing aisle of one of the reheat boilers 
shortly after initial start-up. 


Service Company of Indiana, Inc. 
Output Capability to 940,000 kw 


...with four reheat cycle steam generators! 


Four Foster Wheeler 700,000 lb/hr reheat steam generators 

and four Foster Wheeler 70,000 sq ft “double-flow” condensers 
will serve turbines each with a gross 
generator output of 100,000 kw. 


Designed to operate on the reheat cycle, the four Foster 
Wheeler steam generators at the new Wabash River 
Station of the Public Service Company of Indiana, Inc. 
will have an aggregate capacity of 2,800,000 lb steam 
per hr. 

The use of combination radiant and convection super- 
heaters makes possible precision control of final steam 
temperature over a wide load range. Since superheating 
is done partly in the radiant section, the gas tempera- 
ture leaving the furnace can be sufficiently reduced so 
that, even with the Indiana coal used, complete freedom 
from furnace slagging is assured. 

An all-convection reheater is located deep in the low- 
gas-temperature zone beyond the convection superheater 


Twin-element two-stage steam-jet 
air-ejector, with combined surface 


section. Here safe metal temperatures are maintained 
during starting, shutting down and under emergency 
operating conditions. Reheater final steam temperature 
is controlled by regulation of by-pass dampers located 
at the economizer outlet. 

Outstanding features of the “double flow” type con- 
denser are its inherent deaerating action and _ its 
complete utilization of available headroom. Also in- 
corporated is a special provision for reversing the 
circulating water flow, thereby providing a desired 
cleaning action of condenser tubes. 


FOSTER WHEELER CORPORATION, 165 Broadway, 
New York 6, N. Y. 


WHEELER 


Exhausters and ball mill pulverizers 
located on basement level. 


inter- and after-condensers, main- 
tains vacuum in each 70,000 sq ft 


condenser. 
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Like an evil eye, fire is constantly on the 
lookout for unprotected hazards such as 
flammable liquids, electrical equipment, materials 
in process. Get protection that never sleeps. 
Guard every hazard in your plant with a 
Kidde Automatic Fire Extinguishing System. 


Quick as a wink, check the ‘yellow pages' 
for your local Kidde dealer. de « 


ae Kidde & Company, Inc 
wales rae Belleville 9, N.J. 
Walter Kidde & Company of Canada, Ltd., Montreal— Toronto 
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A message from Julius Hall, Jr 
Appalachian Electric Power Co., 
Roanoke, Virginia 


most recent winner 
of the Hughes Award 


“Neglect commercial cooking load today, and you 


can lose $1,000,000 in extra revenue tomorrow.” 


“In 1952, and again in 1953, our com- 
pany —Appalachian Electric Power 
Company —added approximately 
14,000 KW of new commercial cooking 
load to our lines in Virginia and West 
Virginia. 

“This represents business that we 
would not have gotten without a full- 
scale commercial cooking promotion 
program. As a matter of fact, this busi- 
ness might have been lost to us for 
years without aggressive action on our 
part. Because of its very desirable 
characteristics, competition is keen for 
the commercial cooking load, and only 
‘hard selling’ has made possible the 
capture of a substantial part of this 
market for our service. 


“Our discovery of the importance of 
the commercial cooking market is not 
new. In certain other utilities, such as 


Union Electric, Pennsylvania Power & 
Light and West Penn, this business is 
already near or above the million 
dollar mark. 


“Promotion of commercial cooking 
presents a unique opportunity, Though 
the business is highly competitive, be- 
cause of the inherent advantages of 
electric cooking it can be successfully 
promoted to bring a substantial return 
for a relatively small investment. Not 
only does the commercial cooking load 
represent good business for the utility, 
but it presents very large benefits to 
the giant food-service industry. 


“This business opportunity can best 
be realized through planned, year- 
around commercial c¢ ooking sales 
activity.” 

—Julius Hall, Jie, Commercial Manager, 

Appalachian Electric Power Company 


Here's the 
8-POINT SUCCESS FORMULA 
used and recommended by 
utilities that have made a 


big business of Commercial Cooking: 


1 Top management's enthusiastic 


support, interest and coopera- 
tion. 

Trained, ineentivized super- 
visors backed by suflicient field 
specialist man-hours. 

A financial investment in pro- 
portion to the market's profit 
potential, 

A year-around commercial cook- 
ing program. (Facts prove part- 
time programs wasteful, as sales 
from a once-a-year “push” never 
offset the hundreds lost to com- 
petition during inactive months. ) 
\ 3-month “maximum effort 

special campaign on commercial 
cooking 

Special promotion activity, 
using Hotpoint’s successful pro- 
grams for operator group meet- 
ings, plus free-trial installations, 
ete. 

Complete kitchen layout service 
24-hour service, plus availability 
of “loaner” eens lo pre 
vent temporary shutdowns 


- * * 


Want to share our commercial 
cooking facilities and programs? 
Write, and I will give your letter 
my personal attention. 


Orrin E. Wolf, Vice President, Asin Loetl 
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Hotpoint .. witve Commonial, Cooking Euipmont 


‘ eneral Electric Company 


Commercial Equipment ec teaNe 265 South Seeley Avenue, Chicago 12, Illinois 
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on the line! 


In almost every instance, aluminum conductor offers savings 
over copper. By one standard, the ASTM specs, aluminum 
conductors may look the same. By other standards, the 
electric light and power industry’s own, Alcoa® Aluminum 


Conductor is a standout. 





Here are the plus factors you get when you buy Alcoa Aluminum 


Conductor, and without paying a penny more! 





1. Every run tested throughout every production phase for 


metallurgical, mechanical and electrical uniformity. 


2. Consistently uniform manufacture and tight stranding. 





3. Cable for every service requirement including designs 


for special applications. 





4. The services of the largest and best qualified headquarters and 


field engineering staff in the industry. 





5. The latest developments and newest applications backed by 


Alcoa’s unequaled 55 years of experience and leadership. 


ALUMINUM COMPANY OF AMERICA 
2100-C Alcoa Building * Pittsburgh 19, Pa. 


ALCOA © 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 











ACSR and All-aluminum Covered Wire and Bus Conductors of All Accessories for All 
Wire and Cable Service Drop Types Conductors 
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when industrial turbo-generators go bad 
National gets them back to work FAST 


When unexpected turbo-generator failure cripples your 
operations, call National. Your generator will be back 
on the job in a hurry. Delivery of the rewound unit, or 
of the necessary rewinding materials, can be made with 
startling speed because all of the wire and insulating 
materials used in your windings are fabricated right in 
the National plant. 


National facilities for servicing industrial turbo-gen- 
erators include large lathes, balancing machines and 
other tools for mechanical repairs as well as complete 
equipment for the production of rotor and stator 
windings, But the big plus value in National service is 
“know-how”. Skilled workmen who know that careful 
coil installation can make a big difference in the service 


life of your generator. Engineers who know how to 


NATIONAL FLECTRIC (OIL (COMPANY 


COLUMBUS 


ELECTRICAL ENGINEERS: MAKERS OF 


REDESIGNING AND 


REPAIRING OF 


spot and correct the little defects which can bring you 
big savings in maintenance costs. 


National stands for fast service. Yes, but not at 
the expense of quality. Frequently, in fact, National 
engineers are able to introduce modifications of design or 
materials that will make your generator better than ever. 
“As good as new” is not good enough for National. 
That's why National rewinding pays for itself so quickly. 


No matter what kind of rotating electrical equipment 
you operate — if it’s giving you trouble, call National. 


ene 


o 


Mt LS 6 OP. ay yo 


ELECTRICAL COILS AND INSULATION 


ROTATING ELECTRICAL MACHINES 
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NoT A SINGLE LUMP IN 


Nothing impedes the efficient air 
flow through the fan throats of Pritch- 
ard cooling towers. 


The neat design of the modified 
Venturi throat, the _ precision-manu- 
factured assemblies and the rigid, 
bolted construction all contribute to 
smoother air flow and permit the closest 
possible blade clearances. Such exact- 
ness results in exceptional fan 
efficiency. 


i 
i 


You want outstanding cooling per- 
formance. You want to increase the 
efficiency of your power plant. Then 
find out all the reasons why Pritchard 
Heavy-Duty Cooling Towers do these 
jobs better. Contact your Pritchard 
representative listed in the classified 
section of the telephone directory or 
write direct to the address at right. 


. 
| ibid dA Tel sein Sie - erctameineatintisactnlil 
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ALL SIX THROATS 


Industry’s Partner for Progress 


j.F. Pritchard co. 


OF CALIFORNIA 
A DIVISION OF J. F. PRITCHARD & CO 


Dept. 363, 210 West 10th St., Kansas City 5, Mo. 


COOLING TOWERS 
SPECIALIZED HEAT EXCHANGERS 
GAS & AIR TREATING EQUIPMENT 


Representatives in Principal Cities from Coast to Coast 





American 
Blower 


Reports on progress 
in power 


. Seer a , 
To. a “ es hw - es 


Pennsylvania Power's New Castle Power Plant serves the needs of a 1400 square mile area in western Pennsylvania. 


Penn Power adds 85,000 kw. steam-electric 


An American Blower Gyrol Fluid Drive (arrow) controls the Shown above is an American Blower Tempering Air Fan for use 
Boiler Feed Purap at Pennsylvania Power's New Castle Plant, with the new generating unit. It is a single width fan. 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER + CHURCH SEATS & WALL TILE +» DETROIT CONTROLS 
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American Blower Fly Ash Precipitator and Secondary Dust 
Collectors are installed in the New Castle Plant’s new generating 
unit. Primary collectors have capacities of 315,000 cfm at 275° F 
and 2.2” SP wg, 210,000 cfm at 275° F. and 1.07” SP weg, 
105,000 cim at 275° F. and 0.32” SP wg. 


generating unit 


Sirocco Induced Draft Fan with Gyrol Fluid Drive, has capacity 
of 350,000 cfm of 275° F. gas at 15” wg static pressure. 


KEWANEE BOILERS « ROSS EXCHANGERS « SUNBEAM AIR CONDITIONERS 
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Shown is double width, double inlet American Blower Forced 
Draft Fan being driven through an American Blower G¥rol Fluid 
Drive. Its capacity is 230,000 cfm of 100° F. air at 12” 
pressure 


we Stathk 
American Blower engineers will help you plan mechani 
cal draft equipment for your exact needs 


Like other investor-owned electric utilities, Pennsylvania 
Power Company is constantly planning ahead to meet 
future electricity needs. 


85,000 


Powe! 


The latest expansion — an kilowatt turbo 
generator for the New Castle Plant —is the 
largest in the company’s history, Not counting trans 
mission facilities, the new addition represents an in 
vestment of $12,771,000. 


American Blower products — Mechanical Draft Fans, 


Dust Collecting Equipment and Gyrol Fluid Drives 


are used in the 


new Pennsylvania Power 


generating 
unit because of their proven dependability and long 


term economy. 


American Blower engineers will be pleased to co- 
operate in your expansion program. Consult the nearest 


American Blower Branch Office or 


write us direct. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCTO COMPANY, LTD., WINDSOR, CANADA 


Division of American Radiator & Standard Sanitary Corporation 





Crescent Standard Pattern 
Snip, No. $412, 12”. Also in 
seven other sizes 7” to 14”. 


- 
_. 
a © 


COMBINATION PATTERN 


vee | ERESCENT SNIPS 


—, — 


All Crescent Snips are forged of selected steel and 

= blades ground on special grinding machines. They are 

HEAVY DUTY SNIPS hardened by Crescent’s own selective induction process 
U416, 16” only. to insure long, satisfactory service. These easy-cutting, 
well-balanced snips are made in four patterns; standard, 

circular cutting, combination and heavy duty. Sold by 

Industrial Distributors and Hardware Dealers everywhere. 


CIRCULAR CUTTING SNIPS CRESCENT TOOLS wave 
T412, 12”. Also in 7” size. a 
J 


Crescent ls ovr trode-mork, registered in the United States and abroad, for wrenches and other tools. Sold by leading distributors and retailers everywhere and mode only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YOR K 
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Usually the first home utility bought 
by a new high line customer is an electric water system. 

With this basic utility installed in the home, a woman becomes 

the world’s best prospect for many other load-building appliances— 

a water heater, washer re dryer, + ironer; S garbage disposal unit, 
an electrically-controlled heating system, and an automatic dish washer. 

Her husband also buys load-building appliances. Often he installs 

a water heater in the milk house before his wife enjoys one in her home. 

He buys electrically operated water tank heaters and automatic waterers. And he may even 
install a second electric pump for farm operations only! 


aN 
iY FAIRBANKS-MORSE 


@ name worth remembering when you want the best 


WATER SYSTEMS + GENERATING SETS » MOWERS » HAMMER MILLS + PUMPS 
MAGNETOS + MOTORS + SCALES + DIESEL LOCOMOTIVES and ENGINES 


What you ought to know 


. ks, Morse & Co. 
about our water systems — michigan AV® 


ive 
Since electric water systems are big factors in Please send © vepreenes interpret YOU 
helping you build up power loads, you ought to yse your wall charts ; 
know all about them. So we’ve thought of ways on home water system: 
to help you. First, we’li be glad to supply you 
with educational wall chart selection guides, and 
booklets showing types of pumps, their capacities 
and uses. Second, we’ll loan you slide films show- 
ing installations of a new submersible pump. For 
complete details, mail the coupon! 


Chicago 5. Wi. 
to show us how fe 
, fiterature 
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backed by EXTENSIVE RESEARCH and SOUND ENGINEERING 
insure the ultimate in FIELD PERFORMANCE 


The “ultimate in FIELD PERFORMANCE” 
is the installation that assures the longest satis- 
factory transmission and distribution line life. 
In terms of armor-rod function, this means the 
best protection against line failure caused by: 


1 — CONDUCTOR FATIGUE occasioned 
by a continuing increase in operating 
and maximum tensile stresses incident 
to the introduction of stronger con- 
ductors and the building of lines with 
longer and longer spans. 


ARCOVER BURNING at or near sus- 
a clamps and LIGHTNING 
xITTING anywhere along the line. 


CORROSION AND CURRENT- 
TRANSFER PITTING within suspen- 
sion clamps, at or near taps and under 
splices. 


4 — UNDUE HEATING of taps, splices and 
so on, caused by the differential expan- 
sion of dissimilar metals or of metal 
stressed beyond its elastic limit. 


It is almost impossible, in the case of a line 
failure, to isolate one or another of the causes, 
but with Preformed Armor Rods, it is not nec- 
essary. 


PREFORMED ARMOR RODS by virtue of 
their inherent and unique characteristics effect- 
ively take care of all the above-mentioned prob- 
lems. Conductors are relieved of mechanical 
stress at points of support. They are protected 
against burning, corrosion and overheating, and 
all of this is done at every point of application 
with almost unbelievable uniformity and con- 
sistency. 

Preformed Armor Rods are today’s... not yes- 
terday’s... answer for increasing conductor life. 


For complete details of their outstanding and exclusive features, write or phone Cleveland: EX press 1-3571. 
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LENGTHEN CONDUCTOR LIFE 


% The most vulnerable spot of a transmission line is under the suspension clamp, 
You can get no better armor protection than Preformed Armor Rods. They are 
always uniform—always do the same perfect job—factory engineered and factory 
formed—no variation in installation. Their intimate contact with the conductor 
provides the necessary reinforcement without any of the rub or chafe between 
rods and conductor, which you might expect in a looser installation. Furthermore, 
they will never loosen. They are not dependent on tightening of bolts which 
might crush the conductor if improperly applied—and which may become loose, 


But this is only part of the story: While Preformed Armor Rods will provide the 
best and safest protection, they have another unique function—they do a job which 
only Preformed Rods can do. Regardless of armor efficiency, some vibration 
damage may occur. Should a strand failure occur at the suspension point, Pre- 
formed Rods will automatically take on the load, restoring strength and conduct- 
ance—thereby continuing and lengthening conductor life.* 


After all, your interest is in maintaining service—in continued functioning of 
your transmission lines. You need no longer cohsider the life of your conductor 
jeopardized by a strand failure. Preformed engineering has seen to this. 


* Many have encountered vibration, chafing and burning failures on unarmored conductors 
and have used Preformed Armor for repairing and restoration of conductors at those points. 


57% ALUMINUM 
103% RBS/~wine BREAK! 


WIRE BREAK 
AFTER 


50% OUTER LAYER BREAK 
REPAIR 


“" NO REPAIR 








LOAD— (PERCENT OF RATED STRENGTH) 
LOAD—(PERCENT OF RATED STRENGTH) 








1000 1500 =: 2000 2500 3000 «63500 4000«—- 4500 1000 1500 §=62000 2500 «63000 3500 4000 «4500 


STRAIN—(MICROINCHES PER INCH) STRAIN. (MICROINCHES PER INCH) 


Strength restoration of No. 4,7 x 1 ACSR (rated break- Strength restoration of 795 MCM, 26x7 ACSR (rated breake 
ing strength—2288 lbs.) by Preformed Armor Rods. ing strength—31,200 lbs.) by Preformed Armor Rods, 


These two charts tell the story. Irrespective of conductor size and construction, the clamping 
characteristics of PREFORMED Armor Rods result in restoration of the strength of damaged 
conductors to within at least 5 per cent of the rated breaking strength of the original 
conductors. And remember... only with PREFORMED Armor Rods...can labora- 
tory tests accurately predict field service performance. There are no “average”’ installations. 


Benes, 
RR 


PREFORMED LINE PRODUCTS COMPANY 


5349 ST. CLAIR AVENUE ¢ CLEVELAND 3, OHIO 
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As never before... 


Today we are all aware of the disastrous and far- 
reaching effects of a major industrial fire. Owners . . . 


management ... employees . . . . almost 


every one suffers, in one way or another, when a serious 
fire strikes. 


. customers . 


Could it happen to your plant? Now is the time to take a 
long, close look at your plant’s fire protection measures. 
Remember, the local fire protection ordinances normally 
only set minimum standards. Compliance with these ordi- 
nances is no guarantee of fully adequate firesafety. 

One way to be absolutely sure of the efficiency of your 
plant's fire protection facilities is to call in an expert C-O- 


TWO Fire Protection Engineer. He is ready and willing to 
help you with any or all industrial fire hazard problems. 

There is a personal sense of responsibility inherent with 
C-O-TWO Fire Protection Engineers that assures you of 
fully adequate firesafety ...a definite plus in your behalf. 
Whether it’s fire detecting or fire extinguishing . . . portables 
or built-in systems .. .C-O-TWO means top quality backed 
by experienced engineering that results in operating su- 
periority for you at all times. 


WHEN BUSINESS STOPS ...INCOME STOPS! 


Don’t take chances with your investment. Secure the bene- 
fits of highly efficient fire protection engineering today ... 
our extensive experience over the years is at your disposal 
without obligation. Get the facts now! 


Cc-O-TWO FIRE EQUIPMENT COMPANY 


MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers 
Dry Chemical Type Fire Extinguishers 
Built-in High Pressure and Low Pressure Carbon Dioxide 
Type Fire Extinguishing Systems 
Bulit-in Smoke and Heat Fire Detecting Systems 


NEWARK 1 + NEW JERSEY 


C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. * TORONTO 8 * ONTARIO 


Sales and Service in the Principal Cities of United States and Canada 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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Thermal-Magnetic, Quick-Make, 


Quick-Break minimize “down time’ 
HANDLE-LOCKING ATTACHMENTS 
to prevent ynauthorized 


available 
circuit switching 
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AULT OR FLUSH LocK 
—important safety feature 


Vv 


COMPACT 
Box widths range 
from 20” to 40” 


SOLDER-SOLDERLESS LUGS 
simplify connections to 


mains and branches Lt. 
EMOVABLE ENDWALLS 


ADEQUATE GUTTERS 7 
ous wiring space ma , 

INTERIORS simplify drilling 
sh installations conduit openings 
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CONVE RTIBLE 
Breaker units 


interchangeable with 


SQUARE D’s TYPE ML CIRCUIT BREAKER ierhonestle 
DISTRIBUTION PANELBOARDS enka age me 


provide complete, 2-way protection through the use of 
tic breaker units. y “down time” is 
sin 


held to a minimum ince circuit breakers can be reset 
quickly after the fault has been cleared. 
Four circuit breaker frame sizes provide ratings 


ranging from 15 to 600 amperes, 250 or 600 volts. 


bed 
——— 


Type MLN Type ML 


ECTRICAL pisTRIBUTOR FOR SQUARE p provucts 
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ASSURE PERMANENT PROTECTION 
FOR CABLE ENDS WITH G&W 


“ITE” POTHEADS 


TYPE 


: ' 
WW. Kv. 


These potheads are factory assembled, with metal-to- 
porcelain soldered joints. This method (exclusive with 
G&W) completely eliminates the possibility of fucure 
trouble due to loosely gasketed joints. When these 
potheads are used, the responsibility for properly 
sealed joints rests entirely with our factory. Troubles 
due to aging, cold flow and permanent set of gasket 
materials are eliminated 


Since their introduction in 1940, type ‘“ST-Sodertite” 
potheads have achieved an excellent service record on 
gas filled as well as standard cables. Many electric 
utilities companies have standardized the use of them. 


Write or ask your Representative for your copy of 
Bulletin No. AASO which gives further information, 
data and prices, and your copy of Bulletin No. A52 
which explains the theory of stress cones and gives 
data on make-up as well as prices of material. 


ELECTRIC SPECIALTY CO. 
7780 Dante Ave., Chicago 19, Ill. 


Cable Terminating, Connecting and Sectionalizing Devices 


Representatives in principal cities of U.S.A. 
in Canada — Powerlite Devices Ltd., Toronto and Montreal 
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Our long experience in working with both 
utilities and the public is your assurance of 


dependable work and good customer relations. 


RESEARCH 
not 


guesswork 
brings 


results... 


Bartlet nzed to learn how coloration of the leaves on one of his favorite shade 
different ents and technique trees. The local Bartlett representative was called in 
used by a when you think and found injury unknown to him. A specimen was 
thousands such as mj immediately sent tq our Tree Research Laboratories. 
scales, © the £ Our scientists diagnosed the trouble and found an 
_ wi insect destrugtiv@yto trees in other sections of the 
country but to this area. A proper spray was 
rate diagnosis and recommend d feeding with Bartlett Green Tree 
guesswork brings resu Food. Tog be is in a healthy, normal condi- 
That's why we mainta ' tion. Q out the help of the laboratories, 
Laboratories at Stamfog he d not have been discovered and 
oratories and their might have resulted. Efficient service 
grounds, Bartlett s¢j my possible when dendricians have the 
eases and thai jowledge and resear 
these patholg OMolog der those criticahoff results are turning 
sition of your locgPBartlett representativ Way... the tific Way. You, too, 
him the background and knowledge whic py Bartlett s¢ Call your nearest 
individuals could not possibly have. rice for a Ai Sf your tree situation. 


appy that you did. 


For example, a client was perplexed 


BARTLETT... 


Home Office, Research Laboratory and Experimental Grodnds, Stamford, Conn. 
Local Offices from Maine to the Carolinas, and West to Indiana. See your Local Telephone Directory for Local Address. 
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uses 
age 
trip-free 


pening following 
That's really the test! 
1, air Or oil pressure need 
ting. Trip coil releases a 
es uncouple, allowing 
regardless of the posi- 
losing mechanism. That’s fully 
operation! 

; anically trip-free mechanisms require dump- 
ing of air or oil pressure so that contacts can open. To 
do this takes a whole sequence of devices, including 
valves and solenoids. Everything must work perfectly, 
or breaker will be held closed or slowed in opening. 


This truly simple operator principle has been a feature 
of Allis-Chalmers breakers since 1933. For further de- 


tails call your nearby A-C district office, or write Allis- 
Chalmers, Milwaukee 1, Wisconsin, 


S-CHALMERS 
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Transmission Towers by AMERICAN BRIDGE 


handle nation’s first |. a. gabe | 
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330,000-volt line 


@ The first leg of the American Gas and Electric 
Service Corporation’s projected high voltage trans- 
mission network has been completed with the con- 
struction of a 63-mi. 330,000-volt, double circuit link 
running from Appalachian Electric Power Com- 
pany’s Kanawha River, W. Va., station to its Philip 
Sporn plant. 

The towers for this record-setting line were de- 
signed and fabricated by American Bridge as the 
result of valuable data gathered from the A. G. & E. 
sponsored 500,000-volt test line at Ohio Power Com- 
pany’s Tidd plant, Brilliant, Ohio, in cooperation 
with other manufacturers of high voltage transmis- 
sion line equipment. 

These towers are approximately 150 feet tall and 
carry 6 conductors of 1,275,000 C.M., A.C.S.R. ex- 
panded cable (1.6”’OD). The towers are designed for 
straight-line spans of 1700 ft. 

The technical knowledge and field experience 
American Bridge has acquired in this and hundreds 
of other transmission line installations may be 
just the answer to your tower problems. Our engi- 
neers welcome an opportunity to figure with you 
without obligation. Just write to the nearest office 
listed below. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in; AMBRIDGE - ATLANTA - BALTIMORE - BIRMINGHAM - BOSTON 
CHICAGO * CINCINNAT] + CLEVELAND + DALLAS - DETROIT + ELMIRA + GARY 
MEMPHIS * MINNEAPOLIS ~NEW YORK + PHILADELPHIA - PITTSBURGH - PORTLAND, ORE. 
ROANOKE - ST. LOUIS - SAN FRANCISCO - TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





r 
a ’ 
eee es ‘pe 
. nigh Lig 
Ps 
Pl 
4 a 
P 
4a 
Ps 
: 
rf 
a " . 


DESIGN REDUCES FOUNDATION INSTALLATION COSTS. and variable leg extensions as shown above. Many other 
Important savings in time, labor, and materials were simplified installation and frill-free construction fea- 


made possible through use of steel grillage earth anchors tures are obtained through American Bridge designs, 


AMERICAN BRIDGE 
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Or course the most convincing proof of 
Orangeburg’s enduring quality is its 60- 
year record of service to leading Public 


burg Fibre Conduit does not easily crack 
or break. Its impermeable walls and 
tight joints keep out corrosive ground 


waters. Its smooth bore and low coeffi- 
cient of friction protect cable sheaths 
from abrasion. Orangeburg material 
resists acids, alkalies, salt, grease, oil. 


Utilities and Municipalities. 


Quality stands out in every feature. 
Tough, resilient, non-metallic...Orange- 


For these and other advantages 
Orangeburg provides complete 
security for electrical services 
underground. Result...no inter- 
ruption of power. These vital 
services keep flowing. 


SAVES MONEY, T00! 


Saves by prolonging cable life . . . by 
faster and easier handling, tooling 
and laying . . . and by the use of 
Orangeburg’s standard fittings. They 
cut costs by simplifying installation. 
Send to Dept. EW34 for more facts. 


ORANGEBURG MANUFACTURING CO., INC. 
Orangeburg, New York 


West Coast Plant — Newark, California 


ORANGEBURG NOCRETE is in- 
stalled without concrete encase- 
ment. Extra heavy wall for 
direct burial. 


ORANGEBURG STANDARD is installed 
with concrete encasement. Preferred 
for banks of three or more ducts. 


STANDARD itt conceere 
[aera RS oT 
NOCRETE winour concrete 


osrmnurons, GENERAL @@) ELECTRIC 
SUPPLY COMPANY 


FIBRE CONDUIT 
BRANCHES AND STOCKS IN PRINCIPAL CITIES A div 


eV ati te 


a1 e Un 


Gray 


Pray 


baR 


COMPANY 


SION OF GENCRAL ELECTRIC DISTRIBUTING CORPORATION 
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Ne Plus Ultra... 


Why take less 
than the best? 
UC EMM 


INTERFERENCE 


No Radio and Television Interference 
Developing at the Insulator! 


Only Type ““N” Gives You... 


1. Fully-matured, vitreous glaze. Imper- 
vious to elements. 

2. Constant composition—uniform con- 
ductivity in all parts of its mass. 

3. Hard, smooth surface. Resists abra- 
sion by conductor. 

4. Will not abrade conductor. 

5. Uniform composition guarantees con- 
stant and uniform characteristics. 

6. You will quickly spot its distinctive 
color, 


Ne Plus Ultra—there is none better! Your customers’ 
good-will is too valuable to jeopardize with radio 
and television interference developing at the in- 
sulator. Porcelain Products Type “N” glazed 
“radio-freed” insulators are going up on more 
utility lines every day to satisfy this critical need. 
They will prove themselves on your lines. Write 
for details, 
YOUR INDEPENDENT 
INSULATOR MANGTACTURER 


Porcelain Products, Inc. 
Parkersburg, West Virginia 
Please send me more information about Type “N” Insulators. 


Name vie __Position___. 


| PT 


PARKERSBURG, W. VA 


Export Representative: 

Philips Export Corp., 100 E. 42nd $t., 
New York 17, New York, U.S. A, 
Cable Address: “PHILYORK” 
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A progressive approach to 


cable engineering pays off... 


Rome cables chosen. 


Steel cable racks above relay cabinets. Glossy Power board No. 11, typical of control panels 
cable surfaces make Rome cables easy to install. throughout the station 


Burner cabinet No. 2 for boiler No. 2. Note Rome Typical relay cabinet for unit No. 2. Note neatness 
thermoplastic control cables permit compact in- of installation afforded by Rome control cable. 
stallation. 
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GLENMONT STATION of Niagara-Mohawk Power 
Corporation is designed to supply electrical energy 
for a wide area, including Rome, Utica, Troy, Amster- 
dam, Canajoharie, Schenectady and Albany itself. 
Located along the Hudson River, it is the last word in 
power generating efficiency. Total rated capacity, 


when completed, 320 m-w. 


for new Albany station — 


When utility engineers consider 
cables for their station planning, 
they thoroughly investigate avail. 
able cable constructions from the 
standpoint of reliability, handling 
qualities, and neatness of appear- 
ance after installation. This was the 
case when Niagara-Mohawk Power 
Corporation engineers studied con- 
ditions connected with two recent 
station installations. And they found 
that Rome cable met these specifica- 
tions. 

There are many miles of Rome 
cable in the new Glenmont Station 
of Niagara-Mohawk now nearing 
completion near Albany, N. Y. Rome 
cables were also used in their Dun- 
kirk Station, completed in 1951. 

Four 80 m-w units are involved at 
Glenmont with provisions for further 
additions. Nearly 110 miles of Rome 
control cable and over 41 miles of 
Rome power cable have been sup- 
plied for this station. 


CONTROL CABLES 


The control cables are insulated 
with RoLene (polyethylene) and 
jacketed with Rome Synthinol. Ro- 
Lene is practically unaffected by 
water, dc electro-osmosis, and low 
temperatures. It resists most chemi- 
cals, oxidation and oils. 

The tough protective sheath of 
Rome Synthinol provides excep- 


ROME CABLE . 


CsA 


fOmew Terr 


ELECTRICAL WORLD @ March 22, 


ie 


c 


1954 


tional resistance to moisture, corro- 
sion, abrasion and flame. Its aging 
characteristics assure long life un- 
der severest operating conditions. 


POWER CABLES 


The power cables are insulated with 
RoZone and jacketed with RoPrene 
(Neoprene). A premium quality oil- 
base type of insulation, RoZone ex- 
ceeds all requirements of ASTM 
specification D-574 assuring unques- 
tioned dependability. It is resistant 
to corona action and aging. It shows 
high stability in water and possesses 
excellent electrical characteristics. 
As a further safeguard, every foot 
of power cable rated at 3000 volts 
and over is subjected to ionization 
testing as a standard manufacturing 
control. This test assures less main- 
tenance problems. 


VERSATILITY COUNTS 


All Rome thermoplastic station con- 
trol cables are adaptable to installa- 
tion requirements. They may be in- 
stalled in ducts, trays, or on racks— 
or used in circuits combining all 
these installation methods. They are 
recommended for operating temper- 
atures up to 75° C. Versatility is one 
of the reasons underlying the prefer- 
ence of utilities, consulting engi- 
neers and industrials for Rome 
power and control cables. 


Let us send you our latest catalog on Rome Power and Control Cables 


It Costs Less to Buy the Best 


Catalog. 
Name 
aad , | ae 


Company 


ALIFORWNIA Address .. 


FILL OUT AND MAIL TODAY 


(Left) Rome station 
control cable with 
RoLene insulation 
and a Rome Syn- 
thinol sheath... 
designed for instal- 
lation in ducts or 
in air. 


(Right) Rome pow- 
er cable with Ro- 
Zone insulation and 
RoPrene sheath... 
designed for instal- 
lation in ducts or 
in air. 


ROME CABLE CORPORATION, Dept. EW-3, Rome, N. Y. 
Please send me a copy of the Rome Power and Control Cable 


State 





New Standards for Con 
ee ii. 


(POUNDS) 


CLAMPING FORCE 
CONDUCTIVITY (MHOS X 1000) 
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0 50 100 150 200 250 300 350 500 1000 1500 2000 2500 3000 3500 
TIGHTENING TORQUE (INCH POUNDS) CLAMPING FORCE (POUNDS) 


Fig. 1: Clamping force vs. tightening torque for Fig. 2: Conductivity vs. clamping force for Ne, 2 
No, 2 stranded connectors, comparing CFC treated stranded hard drawn conductors. 
connectors with untreated connectors of the same lot. 


BLACKBURN’S exclusive chemical process for copper alloy connectors 
drastically reduces thread friction —- increases clamping force — pro- 
duces lower-resistance connections—and insures lasting, trouble- 
free service. 


The above graphs show the great advantages of CFC treated Com 
nectors. Note over 25% increase in clamping force. Note also how 
clamping force greatly increases conductivity of the connection. Thus, 
high clamping force, plus connector strength to maintain this force, 
gives you the ideal connection. 


BLACKBURN Hi-Strength Connectors give 
you this extra clamping force—give you 
the extra strength to hold a maximum- 
pressure connection . . . Result — absolutely 
Gependable connections that stay tight and 
trouble-free year after year. 

"Chemical Friction Control 

Process — Patent pending 


JASPER BLACKBURN CORP. 


35 MADISON S&T., ST. LOUIS 6, MO. 
Phone CEntrel 3007 
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Ask a Lineman ! 


WIRE COVERED WITH ‘BAKELITE’ POLYETHYLENE 
WEIGHS LESS ¢ PULLS EASIER ¢ STRIPS FASTER 


No one knows better than “the man on the hooks” how For Line Wire, Signal Systems and Service Drop — 
BAKELITE Polyethylene makes his job easier! wet or dry—the power factor of Baxe.rre Polyethylene 
: : (black compound) is only 0.004 at 25 deg. C.; dielectric 


The excellent mechanical and electrical properties “ ' 
s constant is 2.5. Electrical properties of polyethylene resin 


of Bakettre Polyethylene compounds permit smaller stay constant through a frequency range of 60 cycles to 50 


diameters in line wire—for easier handling, These wax- megacycles. Temperatures in the vicinity of 90 deg. C. 


smooth materials stay tough and flexible at —70 deg. C. hat e little effect on electrical properties. \ olume resistit ity 
7 is so high it can be measured only by very sensitive instru- 


. resist deformation in temperatures as high as 90 ments. Voltage breakdown resistance is excellent, even 
deg. C. BAKELITE Polyethylene won't festoon. It re- after long-term water immersion. 
sists oil, grease, alkalies, most strong acids, abrasion 
and mildew. Tests with the black compound indicate a Bee = LITE 
service life of several decades. TRADE-MARK 

Get all the facts on BAKELITE Polyethylene for use 
in wire construction by writing Dept. UP-63. Ask for 


Kabelitems No. 48. 


WIRE COVERING 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ({q@ 30 East 42nd Street, New York 17, N.Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
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Alabama State Docks Bulk 
Materia! Handling Plant util- 
izes Hazacord in a unique 
take-up reel feeder for the 
overhead loading structure 


¢ 


Close-up of the take-up reel 
shows the supporting bars for 
the cable alongside the con- 
veyor belt. 


Modern bulk material handling plant 
a HAZACORP for 


SAFETY and DEPENDABILITY Hazacord Type SH-D 


Overhead loading structure power distribution at 
the new addition to the $5,000,000 Alabama State 
Docks Bulk Material Handling Plant at Mobile 
required a high safety factor as well as long-term 
dependability. Previous construction involved 
contactors riding on open bus bars which were 


frequently damaged by falling ore and were haz- 
ardous to personnel. 


A constant torque take-up reel equipped with 
650 feet of Hazacord Type SH-D supplies the 
power to the new loading structure. The 5,000- 
volt cable is supported as it is paid out by 14” 
rods extending out from the side of the conveyor 
belt at 5’ intervals. The structure can move 630’ 
in either direction from the origin of the cable. 


Such unusual installations as this indicate the 
wide variety of applications for the toughness and 
dependability of Hazacord Portable Cables. The 
tough Hazaprene sheath is resistant to the abra- 
sion and compression as well as abuse from falling 
ore found in these operations. Weather resistance 
and the ability to withstand the attacks of acids, 
alkalies, moisture and most oils make Hazacords 


the logical choice for all portable power circuits 
up to 15,000 volts. 


Your Hazard representative can recommend the 
correct Hazard cable for your requirements or 
write Hazard Insulated Wire Works, Division of 
The Okonite Company, Wilkes-Barre, Pa. 


ne ZACORD 7 portable cables 


2134 
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THANKS TO BATTERY POWER! 


y 
That’s the advantage of using Gould Plantés— 
the standby batteries with PURE LEAD positive 
plates. Because these plates constantly renew 
the active material throughout their life, these 
Aristocrats of Stationary Batteries are always ready 
and raring to go. They last practically forever .. . 
are the lowest cost standby batteries you can buy. Specity 


GOULD PLANTE 
Standardize on Gould Planté! 


The Aristocrat of 
Stationary Batteries 


GOULD (Nousteic BA TTERIES 


GOULD-NATIONAL BATTERIES, INC., TRENTON 7, N. 5. 


Always Use Gould-National Automobile and Truck Batteries ©1954 Gould-National Batteries, Inc. 
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New Work-Lite family builds load 


These smaller lamps, pioneered by 


Westinghouse, provide higher levels 
of illumination for the kitchen, laun- 
dry, garage, basement and other 
work areas. They are made to fit 
existing fixtures. And because Work- 
Lites stress better lighting instead of 
higher wattage, they are ideal for 
load-building programs, 


You CAN Be SURE...1F rs 


To help you build load with Work- 
Lites and other lamps, we've pre- 
pared a 28-page booklet. It outlines 
11 load-building promotions. To get 
your free copy, consult your local 
Westinghouse Lamp Representative, 
or write today to: Westinghouse 
Lamp Division, Bloomfield, N. J. 
No obligation, of course. 
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Characteristics of Lapp electrical porcelain in- 
clude a compression strength of 100,000 Ibs., 
a tensile strength of 5,000-8,000 Ibs. Lapp Line 
Posts are designed to utilize the greatly supe- 
rior compression strength, by external attach- 
ment of hardware. No nested porcelain parts 
... NO pins ...no inserts... no bursting forces 
... mo small-area high-intensity tension load- 


ing of porcelain under thermal movement or 


“EXTERNAL ATTACHMENT OF HARDWARE” 
means greater operating security 
for YOUR transmission lines 


mechanical loading. Instead, the large-area 
gentle-grip of externally attached bases and 
caps. This is the design which depends on the 
compression strength of porcelain, and the 
tension strength of steel. It’s a fundamental in 
the Lapp concept of better insulator design. 
It is one of the ways Lapp builds transmission 
insulators to give you an extra margin of oper- 


ating security, long life, and low upkeep. 





Neu! GIEVROLET TRUCKS 


do more work per day ... more work per dollar 
on every type of hauling or delivery job! 


eer rs 


. 


Time and money are the two most important factors 
in any trucking job—and the new Chevrolet trucks 
for 54 are built to save more of both! 


THEY SAVE YOU TIME 
ALL THE TIME 


THEY SAVE YOU MONEY 
IN EVERY WAY 
Along with increased power, these great new trucks 


bring you increased operating economy. You enjoy 
hefty gasoline savings in every model, thanks to new 


Whether you deliver door-to-door or haul state-to- 
state, new Chevrolet trucks will speed up your sched- 
ules. They bring you new hour-saving engine power 
—greatly increased acceleration and hill-climbing 


high-compression performance. In addition, you save 
on upkeep and maintenance. That’s because you get 
extra strength and stamina in drive line and chassis. 
There are heavier axle shafts in 2-ton models, newly 


designed clutches and stronger frames in all models. 

See your Chevrolet dealer for all the facts about 
the “‘savingest’’ Chevrolet Advance-Design trucks ever 
built! . . . Chevrolet Division of General Motors, 
Detroit 2, Michigan. 


ability. You save time with greater safety ... and 
without increasing your maximum road speeds. In 
traffic or on delivery routes, new truck Hydra-Matic 
transmission* saves time, and saves driving effort 
as well, It’s the last word in no-shift truck driving. 


MOST TRUSTWORTHY TRUCKS ON ANY JOB! 


THREE GREAT ENGINES — The new “Jobmaster 261” engine* for extra heavy hauling. The “Thrift- 
master 235” or “Loadmaster 235” for light-, medium- and heavy-duty hauling. NEW TRUCK 
HYDRA-MATIC TRANSMISSION* —offered on ')-, %4- and 1-ton models. Heavy-Duty SYNCHRO-MESH 
TRANSMISSION —for fast, smooth shifting. DIAPHRAGM SPRING CLUTCH —improved-action engage- 
ment. HYPOID REAR AXLE—for longer life on all models. TORQUE-ACTION BRAKES—on ail wheels 
on light- and medium-duty models, TWIN-ACTION REAR WHEEL BRAKES—on heavy-duty models. 
DUAL-SHOE PARKING BRAKE—greater holding ability on heavy-duty models. NEW RIDE CONTROL SEAT*—eliminates back- 
rubbing. NEW, LARGER UNIT-DESIGNED PICKUP AND PLATFORM STAKE BODIES—zive increased load space. COMFORTMASTER CAB 
—offers greater comfort, convenience and safety. PANORAMIC WINDSHIELD —for increased driver vision. WIDE-BASE WHEELS —for 
increased tire mileage. BALL-GEAR STEERING —easier, safer handling. ADVANCE-DESIGN STYLING —rugged, handsome appearance. 


*Optional at extra cost. Ride Control Seat is available on all cab models, " Jobmaster 261" engine 
on 2-ton models, truck Hydra-Matic transmission on '/,-, Y4- and l-ton models. 


CHEVROLET 
ADVANCE-DESIGN 
TRUCK FEATURES 
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to bring you the MIRAC E of MICA 


Nature's Own Insulating Material 


Unequalled By Man 
To get the best Mica, Macallen goes 
to the four corners of the earth—to 
isolated mines in remote regions. Mica is freighted out by 
sled, river barge or bullock cart. No easy task but Mica 
is worth it! 


Combining high dielectric properties 
with high resistance to heat, Mica surpasses all man-made 
products as an insulating material. Though raw Mica is 
unexcelled for some purposes, processed Mica is more 
efficient and economical for most uses. And processing 
Mica is right up Macallen's alley! Consult us regarding 
your insulation problems — and profit by over half a 
century of experience. 


when you think of MICA ...think of MACALLEN 


VP ore et ee THE MACALLEN COMPANY 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE BAY ROAD, NEW MARKET, N. H. 
CHICAGO: 565 W. WASHINGTON BLVD. * CLEVELAND: 1231 SUPERIOR AVE. 
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NEW G-E WHITE CONDUIT 
...easier to install...more resistant to corrosion: 


1. EASIER BENDING. The new G-E White is galva- 
nized by metallizing, a process which locks a uniform 
coating of pure zinc to the conduit. Metallizing elim 
inates the excessive heat and the quenching and 
straightening used in other processes. The result is a 
more ductile conduit 


2. EASIER FISHING AND WIRE-PULLING. The tough, 
tightly-bonded, corrosion-resistant coating used inside 
the conduit contains a special antifriction agent. This 
provides a smooth interior surface that lets wires slide 
easily, and cuts fishing and wire-pulling time. 


3. EASIER THREADING. The metallizing process pro 
duces a unique zinc structure that acts as an ideal 
cutting lubricant and makes threading at the installa 
tion site easier. 


4. BETTER CORROSION PROTECTION. Metallizing 
bonds a uniform coating of pure zinc to the entire out- 
side surface of the conduit, including threads. Grueling 
tests prove that new G-E White offers improved resist- 
ance to corrosion from smoke, heat, humidity, acid 
fumes, alkalies, and salt atmospheres. The C-553 
organic coating over the zinc retards white rust and 
gives extra protection against rough handling. 


New G-E White rigid steel conduit conforms with the 
American Standards Association Specifications, is 
listed by Underwriters’ Laboratories, Inc., and meets 
Federal Specification WW-C-581b, dated May 4, 1951. 
For more information ask your distributor about new 
G-E White, or write Section C46-327, Construction 
Materials Division, General Electric Company, Bridge- 
port 2, Connecticut. 


Gou can pout your confidence mn — 


GENERAL ¢ 


ELECTRIC 
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FOR SAFER, LONGER-LASTING 
BRUSH CONTROL— 


Pé 


Cir ARING brush from power line rights- of-way by hand or 
machine-cutting methods is costly, time-consuming and only 
temporary, at best. But you can do the job right the first time 
—and do it easier, safer and far more economically when you 
spray with Pittsburgh Brush Killer No. 22. Here’s why: 
EASIER—Pittsburgh Brush Killer No. 22 greatly simplifies 
your rights-of-way clearance problem. One crew of few men 
can kill more brush in hours than a dozen men can kill in 


days by hand. And the brush is killed right down to the roots, 


SAFER—Pittsburgh Brush Killer No. 22 contains the highly 
effective low volatile Isooctyl ester that minimizes vapor drifts 
and possible damage to nearby crops. And it does not affect 
grass growth. 


MORE ECONOMICAL—With Pittsburgh Brush Killer No. 22, 
you can clear your rights-of-way at far less cost per mile than 
by hand or mechanical methods. And cleared rights-of-way 
enable your maintenance crews to cover more miles per day, 
with savings in labor and equipment. @ Write today for com- 
plete details on Pittsburgh Brush Killer No. 22. 


PITTSBURGH 


COKE. & CHEMICAL CO. 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON * COKE © CEMENT © PIG IRON 
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BUSINESS CONSULTANTS “\ 


BUSINESS STUDIES by Ebasco spe- 
cialists analyze factors and problems 
affecting earnings and operation, aim 
at assisting business to operate more 
profitably. 


They sum up an important aspect of the services Ebasco 


offers the electric power industry—help at any time on any 
business problem. 


Whether that problem involves new financing, out-of-line 


costs, industrial relations, sales or any of dozens of equally SPACE PLANNING specialists help you achieve maxi- 
significant factors, you can depend on Ebasco for a quick mum efficiency of office and plant facilities. Ebasco has 
and practical solution. What’s more, that solution is served many clevivis power sumpenies in this capacity 
reached without burdening your permanent payroll or 

taking your own key executives away from their 

important operating functions. 


Ebasco pools many specialized talents into one flexible, 
completely-integrated organization; can thus apply the 
appropriate man-power and mind-power, economically 
and effectively, to your specific situation. 


Our booklet, ‘The Inside Story of Outside Help,” 
gives a clear picture of the many Ebasco services and 
their helpfulness to business, For a copy, without 


obligation, write or phone Ebasco Services Incorporated, FINANCIAL CONSULTATION Ebasco’s Financial Consultants assist 

js 7 : : . in reorganizations, changes in capital structure, registrations of securi 

Dept. M, I'wo Rector Street, New York 6, N. Y. ties and other fiscal matters. Ebasco has worked with companies in 
arranging more than $3,000,000,000 of financing 


NEW YORK + CHICAGO + WASHINGTON, D.C. 


Appraisal + Budget + Business Studies 
eres «eee re SYSTEMS AND METHODS —Consultation 


industrial Relations * inspection & Expediting on management techniques and procedures 


Insurance, Pensions & Satety * Purchasing + Rates & Pricing for planning and controlling business opera- 
| aco & ats 
Research * Sales & Public Relations © Space Planning tions is offered by Eba pecialists, 


Systems & Methods + Tax + Traffic « Washington Office 


INSURANCE AND PENSIONS Ebasco 

weweth golé thingd “ce specialists aid companies in planning new 

, ’ programs or making present ones more effec 

om ThE WotcEy ; tive. Ebasco offers an unbiased outside 
viewpoint, does not sel) insurance 
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This southeastern C-D capacitor installation is situated at the entrance to a 
large metallurgical smelter. Furnace temperatures run well over 3,000°F 
and the fumes are acidic. As a result these C-D capacitors are exposed to 
excessive temperatures and acid fumes that create a conducting electrolytic 
path leading to leakage and lower arc resistance of major bushing insulation. 
Yet, these C-D capacitors have given trouble-free service year after year, 
with little or no maintenance! It’s another example of how C-D’s superior 
engineering design that builds an extra margin of safety into each and every 
capacitor, pays off in the field year after year. 


A C-D engineer can save you important maintenance dollars on your next 
power-factor installation. It will pay you to talk over your power-factor 
problems with him. No obligation, of course. 


Cornell-Dubilier Electric Corporation, Dept.D-34A, South Plainfield, N. J. 


atria CORNELL-DUBILIER CAPACITORS 


C-D capacitors FOR POWER-FACTOR IMPROVEMENT 
in use today than 
any other make 


PLANTS (1% GOUTH PLAINFIELO, HW. 4 NEW BEOFORD, WORCESTER AMO CAMBRIDGE, MASS PROVIDENCE AMO HOFE VALLEY, 


4 INOITANAPOLIS, INO SANFORD AMO FUQUAY SPRINGS, H. « SUBSIDIARY: THE MADIART CORPORATION, CLEVELAND, © 
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The unfailing dependability of LimiTorque Controls to 
function surely, safely, instantly is proved every day in 
many of the leading power plants and central stations 
throughout the country. There is no guesswork con- 
nected with LimiTorque Control. One key man can open 
and close large or inaccessible valves by merely pushing 
a button, thus saving considerable time and man power, 
while assuring better coordination of plant operation. 
Damage to seats, stems and disc is prevented, because 
LimiTorque shuts-off the power if an obstruction occurs. 


LimiTorque fits all types of valves and may be actuated 
by any available power source such as electricity, air, 
steam, water, gas or oil, 


wn coer a a 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


nna 


> 4 NEW YORK + PITTSBURGH + CHICAGO + HOUSTON «+ LYNCHBURG, VA. 


i a el et ee my oe fe Tas 
LimiTorque Valve Controls . 
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Solid-Silver to Solid-Silver 
Roller-Wipe Contacts... 


These contacts in advanced 
form are used on Pacific 
Types SW and SWA Air 
Switches because they 
assure maximum reli- 
ability and minimum 
cost of upkeep. 


A 


The Type SW is 
similar, but has 
three insulators. 


URING PACIFIC’S 46 years of manufacturing air 
switches* numerous contact materials have been used, 
and applied in various ways. Unmistakably this experience 
points to thick silver inserts, silver-brazed to body and blade, 
as best meeting today’s requirements—provided contact pres- 
sure is maintained between 50 and 90 lbs. Data in support of 
this are in Publication DS 195, “Design of Air Switch Con- 
tacts for Maximum Performance,” mailed on request. 


But it is not enough that suitable contact materials be used ; 
the mechanical design must provide cool operation, low milli- 
volt drop, low operating effort, minimum wear, and ample 
thermal capacity to absorb heat from short-time rated currents 
(15,600 to 40,000 amp for a 600-amp switch, depending on 
conditions). Adjustments also should be non-critical and ca- 
pable of being made with a hot stick, if required. 


Pacific Types SW and SWA Pole Top Air Switches gener- 
ously meet these exacting requirements, and what is more im- 
portant—maintain these qualities through years of non-use 
or years of frequent switching, as the other extreme. Catalog 
114 describes all features of these switches. 


* Pacific is credited with having made the first commercially 


used tilting-insulator air switch; it was introduced 40 years 


on PACIFIC ELECTRIC 


Types SW and SWA 
Pole Top 


AIR SWITCHES 


7.5 to 46 kv 
400 and 600 amp 
(Other Types 
7.5 to 230 kv) 


AIEE, ASA, 
and NEMA 
STANDARD 


Type SWA 23-kv, 600-amp 
Switch Unit (a complete 
switch comprises three such 
units, operating mecha- 
nism, and usual acces- 
sories). 


SOLID SILVER 
INSERTS 


SILVER 
INSERTS 


Current flows from body of blade through 
two roller disks that revolve slightly at 
each switch operation. During opening 
the roller assembly moves outward one 
inch before contacts start to part 
to progressive fracturing of ice. 
All contact surfaces are faced with thick 
solid-silver inserts. 


an aid 


PACIFIC ELECTRIC 
- MFG. CORPORATION .- 


SUBSIDIARY OF FEDERAL ELECTRIC PRODUCTS COMPANY 


5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA SALES OFFICES or AGENCIES 
OTHER FACTORIES: SANTA CLARA, CALIF.; SCRANTON, PENNA. in PRINCIPAL CITIES 
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offer many desirable features 


NELSON Duplex Control and Relay Switch- 
boards are designed for metering, instrumen- 
tation and control of substations and gener- 
ating stations. 


Custom-built to each customer's specifications, 
these tunnel-type structures achieve utmost 
simplicity of inter-wiring and cross-panel wir- 
ing. They are sturdy in construction and pro- 
vide maximum accessibility. 

Wire guttering can be furnished with or with- 
out covers. Wiring on the rear of the panels 
is secured by flash welded studs in order to 
assure a smooth front surface. 


When you need switchboards of this type, 
permit us to quote on your requirements. 


Manufactured in two sections, this duplex 
control and relay switchboard is shown on 
factory assembly floor. 


[ihe 


Interior of one section of the above switch- 
board is illustrated at left. 


Observe attractive appearance of this 
NELSON duplex switchboard. 


Tare eat an CO. 


TULSA, OKLAHOMA 


217 N. DETROIT AVE. 


TELEPHONE 2-513% 
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new catalog describes the 


MOST ECONOMICAL HEATING SURFACE 
ON THE MODERN BOILER 


... that’s the way to describe the Ljungstrom Air Pre- 
heater. For any boiler above 25,000 pounds per hour 
capacity — there’s a Ljungstrom to cut your fuel costs 

. increase steam capacity . . . lower maintenance costs. 

This new catalog includes detailed descriptions of the 
Ljungstrom Air Preheater, and illustrations showing how 
it is mounted on boilers of many different capacities. 
Included, too, are reasons why the Ljungstrom is so re- 


liable... easy to maintain... resistant to corrosion. 


FOR YOUR FREE COPY, WRITE TODAY TO THE AIR PREHEATER CORPORATION 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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CHASE 


CHASE’ COPPER BUS CONDUCTORS 
WITH ANY OTHERS cece ee e er Capac 


. . » for copper savings 


. . « for efficiency 


Chase ventilated square tube buses can cut your copper 
requirements up to 36% as compared with flat rectangular bars. 
Phe current ratings of some of the Chase ventilated square tube 
buses are given in the table to the right. Bear in mind that the 


square tube bus is a one-piece bus and is not a composite bus 


consisting of two or more parts. 


Send for Chase Copper Bus Conductor booklet giving information 
on Chase ventilated square tube, flat rectangular and round 


copper tube buses. 


(hase saass’2 covets 


WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


80 


CURRENT CARRYING CAPACITY 
OF ONE-PIECE BUS 
Square Current Rating 

_ itches | at 40°C Rise 
7x7x3/8 

Ventilated 

8x8x5/16 

Ventilated 


9x9x1/4 
Ventilated 


The Nation's Headquarters for Brass & Copper 


Albany + Cievetand Kansas City, Mo. New York San Francisco 
Atlanta Dallas Los Angeles Philadelphia Seattle 
Baltimore Denver t Mitwaukee Pittsburgh Waterbury 
Boston Detrort Minneapolis Providence 

Chicage Houston Newark Rochester 1 ( ¥ sales 
Cincinnati  tidianapolis © New Orieans St. Louis office only ) 
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” A INDUSTRIAL 
CENTRALIZED q : _ INSTALLATION 
SUBSTATION SERVICE 8 


ee 


. DESIGN layout, detail complete. 
. FABRICATION complete in R&lE shop. 


. GALVANIZING—new controlled 
methods. 


. SWITCH ASSEMBLY — from foundry 


and all machining operations, R&IE 


controls the entire manufacture ready R & i i EQ U ! PM b N T DIVISION 


for delivery. 


1-T-E CIRCUIT BREAKER CO. 
. VERSATILITY to solve any special 


problem. Illustration shows typical GREENSBURG, PA. 


industrial application of R&IE design. 


oer 


Another service for industry 


I-T-E now offers a complete line 


82 


I-T-E System Analyzer, with console metering desk, arranged 
for 21 generators and approximately 450 circuit components, 


I-T-E continues to support America’s greatest electrical expansion 


KWHR capacity has doubled in the last ten years. 
Present trends indicate another doubling in the 
decade to come. More effective equipment for 
system planning, as well as new power- 
generation, transmission, and distribution 
equipment, will be required to handle this vastly 
increasing capacity. 


Recognizing the need for more effective plan- 
ning equipment, the I-T-E Circuit Breaker 
Company is making available a complete line 
of power system analyzers, designed for utmost 
accuracy and speed of operation, These 


analyzers provide solutions to system problems 
resulting from rapid growth and intercon- 
nections, and afford studies otherwise too 
difficult because of limited technical manpower 
and time. These units incorporate features 
covered by the patents and latest designs of 
Professor E. B. Phillips, University of Kansas. 

I-T-E thus continues to support industry 
by providing more products, broader lines, 
and increased production of the finest- 
quality equipment. 
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of POWER SYSTEM ANALYZERS 


@60 CYCLE POWER SUPPLY Ss COMPACT DESIGN 
@GREATER ACCURACY @MINIMUM MAINTENANCE 
@FASTER OPERATION @SIMPLIFIED INSTALLATION 


For details, contact the I-T-E Field office nearest you. Look 


iP in your Classified Directory under ‘Electric Equipment.” 
0 ,) chgear 
iy S 
le 
a? 


 # £ /j7 \-T-E CIRCUIT BREAKER COMPANY 


19TH AND HAMILTON STS., PHILADELPHIA 30, PA. 


Ve 
MS SYSTEM ANALYZERS 
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HIGH VOLTAGE 


cng give more years of trouble ret ; oaate 


SWITCHES _KPF Air Break Switches look different because they are different. 
They are the simplest air break switches made. They consist of two 
Standard for nearly _ rigid dead-end insulator assemblies with rigid jumpers forming the 
La 1a switch arms. One assembly is mounted stationary to the cross-arm. 
The other rotates to make and break the circuit. There are no com- 
plex parts to get out of order, require lubrication, adjustment or 
other service. Once installed, sturdy KPF switches serve indefinitely. 
Simple design also means simpler manufacturing and lower cost. 
No separate dead-ends or extra insulators are required. 
Finally, installation time is less than half normal. Phase units are 
shipped ready for use and need only be bolted to the cross-arm. 
KPF Air Break Switches have been used for almost 50 years on 
lines ranging from 7.5 to 110 kv. Tens of thousands are in use today 
by Pacific Gas & Electric, Southern California Edison, Minnesota 
Power & Light and other leading power companies. 
For the world’s simplest, surest, lowest cost air break switch, 
specify KPF— standard for nearly 50 years. 
Since KPF pioneered the Quick-Break 
attachment over 5 years ago, leading 
utilities have been dropping up to 40 
miles of 69 kv line without dangerous : 
arcing. KPF Quick-Breaks have a heavy- Wow catalog gives complete 
duty cat’s whisker that whips free in a specifications, detail drawings, 
split-second as the switch is opened, installation information. 
Establishment of an arc is prevented; 
hence, critical arc length is not a prob- 
lem. KPF Quick-Break attachments are 
available from stock for all KPF switches 


"DL Hat Aioe Aven Dept 2, taken Calor 
4 
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Sensible Saving 


is the smart reason for the 20 ft. length of these rolls. You get 
this size in the 10-roll container of Gold Seal Plastic Tape. 

For companies that supply tape to many workers for varied 
jobs, it’s the best buy. “Tape-saver” size, we call it. It's 
enough for the average job... footage of “lost” tape is 

kept low. Workers like the small size, too. It “swings” 

easy in tight places. And remember, you start 


saving the minute you say 


GeCLb SEAL 
plastic tape 


It gives you the many plastic tape advantages, 
with the plus of proved Gold Seal quality. 
With the warranty of Jenkins Tape specialists, 
you can be sure it will speed the job, stick 


right, and stand up under toughest 


HANDY PAC! 


conditions. Try it... sample free on 
request. Jenkins Bros., Rubber Division, 
100 Park Ave., New York 17. 





o 
10 rous we” 
20 +r. vow? 


Gold Seal Plastic Tape — single 60 
ft. rolls in round metal cans and 
Handy Pack of ten 20 ft. rolls, 


FRICTION RUBBER 


Single rolls and 10-roll containers. 

Also Diamond Seal Friction and 

Rubber Tapes made to ASTM 
Specifications. Products of Jenkins Bros, 
- makers of famous Jenkins Valves, 
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in the winter of 1870-1871 three miles of 
Kerite telegraph wire were laid from the 
weather observation post on top of Mt. 
Washington, N. H., to the railroad station 
ct the base. At great hazard, men laid the 
wire over a high trestle on Jacob's Ladder 
and on the ground where it was subjected to 
the most severe conditions. The perform- 


aes ee 


Oy ee ae Ck nd 


ice unique and exclusive cable insulation has been 
unexcelled for dependable performance in the past century. 


The value and service life of a product can be 
no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPAN Y—=30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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A MESSAGE TO AMERICAN 


A 20-YEAR RECORD... 


INDUSTRY © ONE OF A SERIES 


The Electric Power Companies’ 
Case for Public Confidence 


An economic study of the record of the investor- 
owned electric power companies of the United 
States over the past twenty years underwrites 
their claim to public confidence today. A key 
factor of this record is set forth by the chart in 
the middle of this page. This shows that while 
the cost of living as a whole has almost doubled, 
the average price of electric energy for residen- 
tial use in the United States has been cut in half. 


performance of these companies during World 
War II, J. A. Krug, Director of the Office of War 
Utilities, said, “Power has never been too little 
or too late.” The same can be said for the entire 
period of the past twenty years. 

To be ready with enough power -- on time - 
the electric power companies have expanded 
their production fourfold since 1933. This has 
required an investment of over $17 billion in new 


Contrast in Costs 


Price of Residential 
Electric Service * ---~ 


Cost of Living 1947-1949=100 


"Class A&B privately owned companies representing more thon 
98% of all power compony customers 


Sources. Bureau of Lobor Statistics, Federal Power Commission 
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Residential 


Bureau of the Census 


1932 33 34 35 8H WT BW 4 4 


The average prices of industrial and commercial 
power also are much lower than they were 
twenty years ago. 

Such a study confirms the record on other key 
accomplishments of the electric power companies 
during the past two decades. 

They have not failed, either in peace or war, 
to meet the nation’s rapidly expanding electric 
power requirements, In paying tribute to the 
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facilities. To raise the funds for this investment 
they have enlisted the participation of about 3 
million direct stockholders. Through life insur- 
ance companies, banks and similar institutions, 
about 90 million Americans — more than half 
of the nation’s total population — have become 
investors in electric power companies, By thus 
relying on private investment for their expan- 
sion, the power companies have provided their 





plant and operating equipment without burden 
on the taxpayer. 

In addition, the investor-owned companies 
have paid about $12 billion in taxes to various 
governments — national, state and local — over 
the past twenty years. Unlike government-owned 
and -operated systems, they have received no 
public subsidies. When taxes and subsidies are 
taken into account, the rates for electricity 
charged by the investor-owned companies have 
been as low as, or lower than, those charged by 
government-owned and -operated systems 


Many Americans do not appreciate the job 
that the power companies have done over the 
past two decades. That is due, in part, to the 
public memory of financial abuses by some utility 
holding companies during the 1920’s. This mem- 
ory obscures a clear and unprejudiced view of 
the progress since those days. And some of the 
all-out advocates of reliance on government 
rather than on regulated private enterprise for 
the development of our power resources do their 
best to keep this memory of the past alive in 
the present, 


An Impressive Case 


Some special cases of electric power develop- 
ment may involve problems for which the in- 
vestor-owned companies are unable to provide 
full solutions. This may be true, for example, of 
some large multiple-purpose projects that com- 
bine electric power generation with related de- 
velopments such as the improvement of naviga- 
tion, flood control and the irrigation of arid lands. 
Some of the economic and administrative prob- 
lems imposed by such projects are not well 
adapted to effective handling by private enter- 
prise. Flood control and the improvement of 
navigation, for example, usually involve the pro- 
vision of much costly service over and above the 
cost of producing power. 

It is true, however, that in some cases devel- 
opment of the electric power side of multiple- 
purpose projects by private enterprise may well 
be more feasible than would appear from state- 
ments by some government power advocates. 
And the record indicates that even in those proj- 
ects on which both the power generation and the 
other services are handled by public authority, 
it may well be desirable to have the investor- 
owned companies assume the transmission and 
distribution functions. 

Our study of the record of the investor-owned 
and -operated companies over the past twenty 


years has led us, of course, behind the statistics 
that bear on the wisdom of giving them a pri- 
ority in the development of our power resources. 
It reveals that these enterprises are manned by 
people who, through lifetime experience, are 
peculiarly conversant with the needs of the com- 
munities they serve. They have given the con- 
sumer notably good service while conforming to 
standards set and enforced by public regulatory 
commissions, They have won the confidence of 
the investing public. By their nature and their 
experience they are competent to handle any 
power program that can be demonstrated to be 
economically sound. 


The Paramount Public Interest 


By their economic performance during the 
last twenty years, the electric power compa- 
nies have earned the confidence of the public. 
By relying on these companies to meet its electric 
power requirements the public will fully protect 
its economic interest in ample and efficient serv- 
ice at fair prices. 

That is where our study comes out. Our find- 
ings do not touch the political consideration that 
private operation of electric utilities under pub- 
lic regulation is a safeguard against further con- 
centration of both political and economic power 
in a federal government that already commands 
too great a concentration. But if these findings 
make an economic case for preferring power de- 
velopment by tax-paying business as against 
power development by governmental agencies, 
they clear the way for an appeal to the paramount 
public interest in safeguarding our personal and 
political freedoms against the further encroach- 
ment of government. 


This message is one of a series prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of important nationwide develop- 
ments that are of particular concern to the 
business and professional community served 
by our industrial and technical publications. 

Permission is freely extended to newspa- 
pers, groups or individuals to quote or reprint 
all or parts of the text. 


Reuata Mehra 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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THE ELECTRICAL WEEK 
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The Issue’s News Highlights . . . Duquesne Light will 
go into partnership with AEC to develop nation’s 
first utility-sized nuclear power plant. 


FPC suffered a setback when Supreme Court ruled 
Federal Power Act does not abolish proprietary rights, 
granted under state law, to use waters of navigable 
stream for power purposes. Niagara Mohawk was 
victor in the suit . . . Senate Public Works Committee 
is conducting hearings on bills proposing state and 
private development of additional power at Niagara 
Falls. 


200,000 Mw of atomic power by 2000 A. D. That’s the 
achievement brought within sight by the start of the 
60-Mw nuclear power plant project by AEC, West- 
inghouse, and Duquesne Light (See Page 90), accord- 
ing to R. P. Petersen, chief of AEC’s industrial reac- 
tor branch. In a talk before the Atomic Industrial 
Forum in New York, Petersen said cost of reactor- 
produced power must be brought down to 5.9 mills 
per kwhr to capture half the generation field on a 
competitive basis. 


At the meeting, Dr Alberto F. Thompson, chief of 
the commission’s technical information service, an- 
nounced the forum, with headquarters at 260 Madison 
Ave, had been designated the first special repository 
for atomic energy information for industry. 


James G. Beckerley, director of AEC’s classification 
office, told the group the passing of atomic secrets to 
Russia by spies had been greatly overemphasized. 
Technical atomic achievements of the Soviet Union, 
he said, came “primarily through the efforts of Soviet 
scientists and engineers backed up by a ruthless totali- 
tarian resolve to dominate the world.” He urged de- 
classification of more non-weapons data so U. S. 
atomic scientists and engineers would be better able 
to compete. 


New York State Association of Electrical Workers, AFL, 
urged development of additional power at Niagara by 
private utilities in a letter to Senate Public Works. 


Consumers Power and Michigan Utility Workers Coun- 
cil—CIO will meet April 7 with Gov G. Mennen Wil- 
liams’ fact-finding panel to try to settle contract dif- 
ferences. 


REA-financed cooperatives and certain other enterprises 
previously exempt from Michigan’s Business Receipts 
Tax have been made subject to the tax by an amend- 
ment signed by Governor Williams. 


General Electric Co discharged five employees of its 
Lynn, Mass., plant who had refused to answer ques- 
tions of Sen Joseph R. McCarthy’s Permanent Inves- 
tigations subcommittee. The men had been suspended 
three months ago with orders to “clear” themselves. 
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Off the Washington Wire . . . Work on the controversial 


Table Rock hydro project in Southwest Missouri is 
scheduled to resume after a one-year stoppage. House 
public works and appropriation groups gave the power 
installation a green light for an initial installed capac- 
ity of 100,000 kw, with provision for doubling that in 
the future. The action clears $2.3 million for use on 
the $78.6 million White River plant. 


After whacking nearly 10% off the Administration 
request, the House approved and sent to the Senate 
last week a $308 million funds bill for construction 
by Army Corps of Engineers during the next fiscal 
year. Money for the 16 multiple-purpose projects, 
however, was voted pretty much as the President had 
asked, save for technical curtailments on Garrison 
Reservoir and The Dalles Lock and Dam. The Senate 
will likely restore some of these construction funds. 


REA has approved a $1,630,000 generation and trans- 
mission loan to Rural Cooperative Power Asseciation, 
Elk River, Minn., to extend and improve service to 
six distribution member co-ops in east central Minne- 
sota, 


President Eisenhower refused to commit himself on 
reappointment of Gordon Clapp as chairman of TVA 
A delegation headed by States Rights Finley of the 
Chattanooga Power Board called on the President and 
handed him a petition containing 60,000 signatures 
urging the Chairman’s continuance . . . If Clapp fails 
to win reappointment, he may find himself on the New 
York City payroll: he reportedly is being considered 
for the post of city personnel director. 


Westinghouse Pres Gwilym A. Price urged the com- 


pany’s stockholders to write their Congressmen telling 
them it is in the country’s interest that the government 
buy electrical equipment from American manufac- 
turers only. In a letter to shareholders, Price said 
Westinghouse has lost almost $8 million worth of 
orders on government contracts to foreign firms over 
the last two years. He said these firms could underbid 
the company because they pay lower wages and “do 
not have the expense of maintaining an adequate 
service organization in this country.” 


Executive Changes . . . Donald C. Luce, vice president 


in charge of combined operations of Public Service 
Electric & Gas Co, was elected president to succeed 
George H. Blake, who retired. Lyle McDonald, a vice 
president, was appointed chairman of the board. 


“A 20-Year Record—tThe Electric Power Companies’ 


Case for Public Confidence,” an editorial on the page 
opposite, is also appearing in all McGraw-Hill domes- 
tic publications and in newspapers in 11 major cities. 
About 55,000 reprints have been mailed to top execu- 
tives in industry, political leaders, publishers, labor 
representatives and educational leaders. 





Duquesne, AEC: Atom Power Partners 


Pittsburgh utility's broad proposal provides that company will: 
@ Furnish site for entire project 


© Build, operate generating portion of plant at own expense 


®@ Operate reactor part of plant, paying labor costs 


® Contribute $5 million toward research, development, con- 
struction costs of the reactor portion of plant 


Duquesne Light Co of Pittsburgh is 
going into partnership with Atomic 
Energy Commission to develop, build, 
and operate the first utility-size atomic 
power plant. 

The $45-million plant with a mini- 
mum capacity of 60,000 kw is to be 
located in the greater Pittsburgh area 
on land now held by the electric com- 
pany. “Firebox” for this first big plant 
of its kind will be a pressurized water 
reactor (PWR) of the basic type that 
will Nautilus. 


power the submarine 


Negotiations Continue . . . Negotia- 
tions continued in Chicago last week 
on the formal contract between AEC 
and Duquesne on the terms of the 
partnership. Acceptance of Duquesne 
offer was announced March 13. 

Scope and terms of Duquesne’s of- 
fer came as something of a shocker to 
both industrial and government circles. 
It was taken as a solid indication of 
the interest which private industry has 
in putting the atom to work for indus- 
trial and commercial purposes. 

AEC Chairman Lewis L. 
figures the Duquesne partnership will 
save the government some $30 million 
in out-of-the-pocket expenses during 
construction and the first five years of 
operation of the project. 


Strauss 


The Proposal . . . Under the Duquesne 
proposal, the company would: 


@ Furnish a site for the entire proj- 
ect and build and operate a new elec- 
tric generating plant at no cost to the 
government. 

@ Operate the reactor part of plant 
and bear labor costs thus entailed. 

@ Assume $5 million of the cost of 
research, development, and construc- 
tion of reactor portion of plant. 

@ Pay AEC at the rate of 48.3¢ 
per million btu’s of steam used in the 
turbines for the first year; the rate 
increasing annually until it reaches 
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60.3¢ in the fifth year under the plan. 


@ Waive any reimbursement by the 
government of costs incident to ter- 
mination of the contract. 

Westinghouse Electric Corp of Pitts- 
burgh was previously awarded con- 
tracts for development, design, and 
construction of the reactor portion of 
the plant (EW, Nov. 2, °53, p 74). 


‘Greatly Honored’ . . . In comment- 
ing on AEC’s acceptance of the com- 
pany’s offer, Philip Fleger, chairman 
of Duquesne Light’s board, declared: 

“The company is greatly honored 
by its selection to participate in this 
historic project. Recognizing the scope 
of the national interest that is in- 
volved, we are prepared to cooperate 
in every possible way with the Atomic 
Energy Commission. We are ready to 
start the necessary work as soon as a 
formal agreement with the government 
has been negotiated.” 

Westinghouse Pres Gwilym Price 
had this to say: 

We are naturally delighted that our 


PHILIP FLEGER, Duquesne’s board chair- 
man: “Company is greatly honored . . .” 


March 22, 


industrial neighbor Duquesne Light 
Co has joined the pioneering adven- 
ture and the Pittsburgh area now will 
play an even greater role in the devel- 


opment of peace-time atomic power.” 


AEC Surprised . . . AEC officials had 
hoped for sizable contributions from 
industry on the first large atomic power 
plant, but few had expected a single 
company to step forward with an offer 
as broad as that submitted by Du- 
quesne. From a financial standpoint, 
the PWR cannot be expected to com- 
pete with other conventional, coal- 
fueled generating plants now operated 
by Duquesne. This is mainly an ex- 
perimental venture, and reactor ex- 
perts generally concede that the PWR 
will be technically obsolete by the time 
it is on the line. By this, they mean 
that more advanced and more eco- 
nomical reactors will probably be in 
the design stage by the time that the 
PWR is finished. 

For that reason, AEC expected in- 
dustry to join in the experiment to 
gain technical information but not as 
a business partner. 


Puzziement . . . Utility spokesmen 
were hard-put to explain the Duquesne 
proposal. They pointed out that the 
company is right in the middle of the 
Pennsylvania coal fields where fuel is 
cheapest. The rate which the company 
will be paying for nuclear-heated 
steam will be considerably above that 
which it pays for coal-heated steam. 

Industry men had thought that util- 
ity men in high-cost fuel areas would 
have a lot more incentive to go in for 
atomic power than did Duquesne. But 
they believed the plant would more 
likely be located near one of the large 
power-using AEC installations. 

One government official who has 
kept a close eye on the PWR offered 
these explanations: 


@ Duquesne made the offer because 
it is a progressive firm sincerely in- 
terested in advancement of the art of 
electrical generation. The company 
teamed up last year with the Walter 
Kidde Nuclear Laboratory, Inc of 
New York City to study the feasibility 
of nuclear power. 

@ AEC accepted the offer because 
it was far and away the best of the 
nine sizable offers submitted. 
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ie _ 
Ft Randall Dam, built under Pick-Sloan Plan by Army Engineers, checks flow of Missouri at Pickstown, S. D, 


Ike Signals Start 
of Ft Randall Unit 


President Eisenhower last week pushed the button in the 
White House which turned on the first generator at South 
Dakota’s Ft Randall Dam—the biggest hydro-power unit 
so far operational in the Pick-Sloan Plan for the develop 
ment of energy in the Missouri River Basin. 

At the ceremony, attended by Congressmen and 
other officials with an interest in the project, Eisenhower 
restated his Administration’s policy on future power devel 
opment. 

Eisenhower called water “our greatest asset’—a natural 
resource that could cause tremendous damage if uncon 
trolled, but when properly used “can be our greatest re 
source,” 

“We must find the best and most intelligent way, through 
federal, state and local agencies, to develop this resource,’ 
the President said. “It is my ambition to make certain that 
these means are found.” 

Ft Randall’s 40,000-kw unit was the first installment of 
1.2 million kw eventually to go on the line from four main 
stem dams being built under the Pick-Sloan Plan 


When President pushed button in Washington, he raised dam’s control gate sending water through turbine blades 
vere 
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States Rights Upheld in Niagara Suit 


© Supreme Court ruling asserts state authority supreme 
over water power rights in navigable streams 


© Verdict is blow to FPC regulatory powers 


® Effect on private company development of power from 


Falls in doubt 


[he Supreme Court last week up- 
held state authority over water power 
rights in navigable streams—thus toss- 
ing another complication into the cur- 
rent public-private fight over further 
Niagara power development. 

The decision, handed down in a 
case involving Federal Power Com- 
mission and Niagara Mohawk Power 
Corp, also throws a legal shadow over 
the federal license granted city of Ta 
coma for its Cowlitz project and over 
several FPC 


actions involving the 


amortization funds of licensed proj- 


ects. 

In upholding a Court of Appeals de- 
cision, the high court said that state- 
granted water-use rights do _ not 
“evaporate” when encompassed in a 
federally licensed hydroelectric project 
(EW, Jan. 12, °53, p 58) 


Federal Setback 


Outcome of the case is interpreted 
aS a sweeping setback for federal regu- 
lation over power development on 

streams FPC General 
Willard W. Gatchell, who 
argued the case in both courts, has 
said such a view would have the ef- 
fect of a “state veto” over water power 
development 

He argued before the high court 
that the Federal Power Act confers on 
FPC authority to license the use of 
navigable streams for power produc- 
tion without compensation to prior 
holders of water-use rights. Not only 
may Congress abolish such rights with- 
out compensation, said Gatchell, but 
it did so in the Federal Power Act 

In its majority opinion, written by 
Justice Harold Burton, the court met 
this issue head on. Referring to the 
Federal Water Power Act, which is 
now Part I of the Federal Power Act, 
the majority wrote: 

“The legislative history of the act 
discloses no substantial support for the 
drastic policy which the commission 


navigable 
Counsel 


seeks to read into it. To convert this 
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act to one automatically abolishing 
pre-existing water rights on a nation- 
wide scale calls for a convincing ex- 
planation of that purpose. We find 
none. In fact the legislative history 
points the other way.” 

The majority also agreed with the 
lower court that the Federal Power 
Act supplements rather than abrogates 
state-granted water-use rights. Said the 
court: 

“Riparian water rights, like other 
real property rights are determined by 
state law. Title to them is acquired in 
conformity with that law. The Federal 
Water Act merely imposes 
upon their owners the additional ob- 
ligation of using them in compliance 
with the act.” 

The 
long-accepted 


Power 


majority does not 


deny the 
proposition that Con- 
exercise absolute power 
over the improvement and use of navi- 
gable streams. It does hold, however. 
that such authority was not exercised 
in the Federal Power Act under which 
FPC operates 

Burton, the majority in- 
cluded Chief Justice Earl Warren and 
Justices Felix Frankfurter and Tom 
Clark. Siding with the majority on 
the key issue were Justices William 
O. Douglas. Hugo L. Black and Sher- 
man Minton, although they dissented 
as to the application of the principle 
involved 


gress may 


Besides 


Justices Stanley I 
H. Jackson took 


cision 


Reed and Robert 


no part in the de- 


The Dispute 


The dispute grew out of a 1950 
FPC which Niagara 
Mohawk to exclude certain payments 


order directed 
it had made for water-use rights in 
figuring its amortization reserve fund 
for a federally licensed project. The 
Commission contended that these wa- 
ter rights “evaporated” when the 
license was issued in 1921 and hence 
on compensation was required. 
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Effect of the FPC order would 
have added $399,000 to the com- 
pany’s amortized reserve account for 
its Niagara project. 

The majority agreed with the com- 
pany that the water-use payments are 
valid expenses of the power project 
and hence should not be allocated to 
the amortization reserve. The three- 
man minority approved the payments 
as legitimate expenses, but said FPC 
might disallow them if it wished to 
do so. 
constitutional 
Davis, 


For noted lawyer 
John W. Democratic 
presidential candidate who argued for 
Niagara Mohawk, this was another in 
a long line of victories before the Su- 
preme Court. But whether he had 
won this case at the risk of losing a 
later and more important case for his 
client, legal observers were not sure. 


former 


May Cause Turnabout 


Both government and private attor- 
neys see in last week’s decision a pos- 
sible block for private development of 
additional power at Niagara Falls. 
Niagara Mohawk, the principal in the 
case, is one of five New York electric 
companies seeking to develop an addi 
tional 1.1 million of power at the Falls. 
Last year the House passed a bill 
which would direct FPC to grant a 
license to the private firms for this 
purpose. This bill is presently before 
the Senate Public Works Committee, 
where it is being bitterly contested by 
New York State which favors public 
development. 

If. as some think, the 
court decision gives state authorities a 
veto over federal water-power licenses, 
New York State almost cer- 
tainly turn down any license granted 
to the five companies 

Gov Thomas E. Dewey recognized 
the importance of the Supreme Court 
case and filed an amicus curiae brief 
asking that the lower court opinion be 
affirmed (EW, Oct. 26, °53, p 6). He 
also asked the Supreme Court to af- 
firm the existence of state water-use 
rights both above and below the Falls 
where the additional power project is 
proposed. 

The majority declined to deal with 
these claims, noting only that they 
were not a part of the case at bar. It is 
freely predicted that Governor Dewey 


observers 


would 
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will rely heavily on the court action 
to thwart any further move by the 
electric companies to develop addi- 
tional power at the Falls. 

One possible way for the companies 
to avoid this legal tangle would be for 
Congress to expressly abolish any ex- 
isting state water-use rights in the por- 
tion of Niagara to be developed. The 
court has said Congress has this au- 
thority. 

The hitch here is that this would 
require significant changes in the pri- 
vate company bill already passed by 
the House—changes that might well 
be opposed by states’ rights legislators 


Other Effect 


At the other end of the map, the 
court decision could have a telling ef- 
fect on the validity of the FPC license 
granted Tacoma for the Cowlitz pro- 
ject. Washington state authorities 
have sought to void the license on the 
grounds that it is contrary to fish 
conservation laws. The question arises 
as to whether Tacoma has acquired 
sufficient state water-use rights to 
make it eligible for the federal license 
it now holds. 

FPC has in several other cases dis- 
allowed expenses for payment of wa- 
ter rights which it said did not exist. 
Now that the Supreme Court has 
ruled differently, companies may ask 
a correction in previous FPC orders. 
But the commission will not under- 
take to make the adjustments unless 
specifically demanded by the com- 
panies affected. 


Niagara Hearings Continue 


Sponsors of various measures under consideration by Senate 
Public Works Committee testify on behalf of their bills 


The debate over development of 
additional power from Niagara Falls 
was moving toward a climax in the 
Senate this week. But as the hearings 
before the Senate Public Works Com- 
mittee wore on, the odds more and 
more favored a stalemate—that is, 
no legislation at all this session. 


Sponsors Heard This week the 
committee finished hearing Congres- 
sional sponsors of bills and prepared 
to hear from representatives of labor 
and rural cooperatives—both groups 
expected to advocate public develop- 
ment. So far, no private power spokes- 
men have asked to be heard. No final 
action by the committee is expected 
this week, but it could come in the 
next week to ten days. 

The general situation is this: 

The House has passed—by a 2-to-1 
margin—a bill giving the additional 
power from Niagara Falls to five New 
York State private utilities. The House 
is unlikely to depart from this stand. 

The Senate committee is leaning 
more and more toward legislation that 
would turn over development of any 
additional power from Niagara to New 
York State Power Authority. Distri- 
bution would be transmission 
lines belonging to private utilities. 


over 


Deadlock Possible . . . And should the 
Senate finally go this way, the pros- 
pects clearly point to a deadlock, and 
no legislation out of this Congress to 
expand electric power production so 
badly wanted in the Niagara area 

As the hearings opened, Sen Her- 
bert H. Lehman (D-N. Y.) testified on 
behalf of the Lehman-Roosevelt bill 
which provides for state development 
with preference in the sale of the 
power to municipals, cooperatives and 
neighboring states. this 
Ives-Becker 
bill (state development with no prefer- 
ence clause) and branded the Dondero- 
Miller-Capehart bill (private develop- 
ment) “an outright giveaway of a 
public resource.” 

The New York Senator also criti- 
cized the Case bill which would leave 
the decision on Niagara power to the 


He claimed 
bill was superior to the 


Federal Power Commission. This, said 
Lehman, “abdicates Congressional jur- 
isdiction over the Niagara resource, 
passing the buck to the Federal Power 
Commission.” 


Case Defends His Bill. . . Sen Francis 
Case (R-S.D.) defended his bill and 
that the 
bill subordinated the power require- 
ments of the 95% of New York’s pop- 


charged Lehman-Roosevelt 


Senator Lehman (center) of New York testifies before Senate Public Works Committee on his Niagara bill 
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ulation served by private companies to 
the needs of preference customers in 
neighboring states. 

In his testimony Rep Franklin D. 
Roosevelt, Jr, devoted a good deal of 
his time to an attack on the state de- 
velopment plan backed by Gov 
Thomas E. Dewey. He said mass use 
of the power can be attained if pref- 
erence is granted to the municipals 
and co-ops 


Supports Private Bill . . . In urging 
support of the private enterprise 
bill, Rep George Dondero (R- 
Mich.) declared that public interest 
dictates prompt favorable action on 
the Capehart-Miller-Dondero bill. In 
discussing the question of turning the 
matter over to FPC, Dondero de- 
clared “The only problem here is one 
of highly important public policy 
which should be decided only by the 
Congress, namely, whether we are go- 
ing to permit any form of government, 
for the first time, in the entire history 
of hydroelectric development, to ente1 
the pure electric power business.” 

The significant development on Ni- 
agara power may have been the recent 
appointment by Dewey of Robert 
Moses to be chairman of New York 
Power Authority. came to 
Washington last year to testify force- 
fully in behalf of returning tidelands 
to the states. Now, the so-called tide- 
lands members of the committee, S. L. 
Holland (D-Fla.) and John Stennis (D- 
Miss.), are believed to have switched 
from private development to state de- 
velopment under Moses. 


Moses 


Attack by Moses... In a letter to 
Sen Edward Martin (R-Pa.), chair- 
man of the committee, Moses said 
that the passage of the Capehart- 
Miller bill would be “robbery.” He 
added: “The record shows that the 
worst possible procedure from the 
viewpoint of public interest would be 
to turn over the waters of the Niagara 
to the five utility companies.” 

On the other hand, he declared that 
public development by the authority 
“would save the consumers an enor- 
mous amount every year.” 

Even if the private power bill is 
approved by the Senate committee, it 
seems almost certain to set off a classic 
“private vs public power” debate on 
the Senate floor which would jeopar- 
dize passage this session. It’s the one 
piece of legislation before Congress 
which would provide a clear-cut de- 
bate on the power issue. 
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DAVID O. SELZNICK 


Jubilee TV Producer 


David O. Selznick, noted Hollywood 
producer, has been selected to produce 
the Light’s Diamond Jubilee television 
show. 

The two-time Oscar winner is ex- 
pected to draw on top stars of stage, 
and for the show 
which will be his first television pro- 
duction. 


screen, television 
The two-hour program will 
be telecast Sunday, Oct. 24. 

To date, 145 companies, both utili- 
ties and manufacturers, have pledged 
their support of the Jubilee television 
show 


New York Bank Offers Plan 


to Finance Rewiring Costs 


National City Bank of New York 
has announced a plan to help pur- 
chasers of appliances finance rewiring 
costs. In cooperation with the ade- 
quate wiring program of the electric 
industry, their selected appliance and 
air conditioning dealers may partici- 
pate in a new arrangement whereby 
the cost of requisite special wiring can 
be included with financing the sale 
and installation of such appliances as 
electric ranges, dryers, dishwashers 
and air conditioning units. 

The cost of the “special” wiring (not 
to exceed 40% of the selling price of 
the appliance) is to be listed on the 
contract, separately. When wiring is 
included in a contract, the minimum 
down payment is 20% of the com- 
bined cost of the appliance and wir- 
ing. Maximum number of months for 
repayment vary: Air-conditioning units 
(window type), 24 months; dish wash- 
ers, dryers, ironers, ranges, 36 months. 


Missouri Basin .. . 


... Steam plants needed to back 
up energy of federal projects, 
Aandahl tells utilities, co-ops 


Interior’s Assistant Secretary Fred 
G. Aandahl was key spokesman at 
meetings held recently in Denver and 
Casper, Wyo., on development of 
steam plant energy sources in the 
Missouri River Basin. 

The Denver meetings, held March 
9-10, were attended by representatives 
of private utilities and Rural Electrifi- 
cation Administration cooperatives in 
the Rocky Mountain area. 

Aandahl had this advice to offer at 
the Denver meetings: Private utilities 
and REA co-ops in the Rocky Moun- 
tains will have to find sources other 
than federal government plants for 
their growing power needs after 1956. 


Plan for Steam Plants . . . Meeting 
with the private companies the first 
day and the co-ops next, Aandahl had 
the same report to both: Begin plan- 
ning steam plants at once to take care 
of your needs after 1956. 

Private utilities were told by Aan- 
dahl, “We feel we can see you through 
1956. After that the problem falls to 
the non-preference customer who must 
find additional power.” 

Expected animosity from REA 
groups over the new power marketing 
criteria failed to develop. Vance Aus- 
tin, manager, Colorado State Associa- 
tion of REA Co-operatives, said, “Ev- 
erything Aandahl had to say was fairly 
acceptable.” 


Dissenting Issue . . . There was only 
one point which both sides pressed for 
an answer and which both sides failed 
to get. It was the Interior’s policy on 
61,000 kw which private utilities in 
the Western Division of the Missouri 
River Basin received last December. 
Utilities’ contract for that month was 
41,925 kw. 

Although the utilities have expressed 
no claims to the 61,000 kw, they told 
Aandahl they needed to know what 
was going to be done with that power 
before they intelligently could plan 
steam plants. But Aandahl refused to 
answer either the utilities or co-ops. 
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New Contracts ... At the conclusion 
of the second day meeting with the 
co-ops and representatives of munici- 
pally owned plants, Aandahl directed 
Bureau of Reclamation officials to 
Start negotiating new contracts, get- 
ting preference contracts out of the 
way first. New contracts are necessary 
at this time because of availability of 
115,000 kw of new power in that area. 


Wyoming Parley . . . Vast power de- 
velopments for Wyoming were envi- 
sioned at the meeting of federal, state, 
private and public power officials in 
Casper March 1. 

J. Elmer Brock, chairman of the 
Wyoming Natural Resource Board, 
said huge deposits of tungsten, tita- 
nium, and uranium need electricity 
for full development. 

Brock proposed the 350 leaders at 
the meeting unite behind this program: 

1. Construction of a 1.6 million-kw 
steam plant at Lake De Smet. 

2. Build a 230-kv transmission line, 
155 miles from Casper to Sheridan by 
way of Lake De Smet. 

3. Build a 115-kv, 270-mile trans- 
mission line from Lake De Smet to 
Glendo, site for a proposed Reclama- 
tion hydroelectric plant. 


Backs ‘Local Participation’ . . . Brock 
asked the Bureau of Reclamation to 
participate in constructing the lines. 
Aandahl, however, said, “The bureau 
has no plans presently for transmission 
lines such as have been asked.” In- 
stead, Aandahl said, “We’re very anx- 
ious to see local groups get together 
and take the initiative on such projects 
as these.” 

W. D. Johnston, vice president, 
Meuntain States Power Co, told the 
meeting that his firm had been study- 
ing for more than two years possible 
sources of new power. He said the 
Lake De Smet site offered the best 
possibilities for a thermal plant. 

Another steam plant is proposed at 
Pine Bluffs in southwestern Wyoming 
near the Nebraska-Colorado borders, 
about 300 miles from the Lake De 
Smet area. Marion M. Wilson, presi- 
dent, Tri-State Generation & Trans- 
said the REA 
group hopes to build the plant with a 
$10 million federal loan. He added 
that REA Administrator Ancher Nel- 
sen had given a “tentative approval.” 

Roy Zook, assistant administrator 
of REA, told the group his agency 
would do everything possible to help 
Wyoming’s power problem. 


mission Association, 
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J. H. JEWELL, president of Nema and vice president of Westinghouse Electric Corp, introduces 
L. H. Haeger (left), National Association of Home Builders, who addressed luncheon meeting 


Effective Wiring Promotion. . . 


can be attained if utilities concentrate their efforts on 
appraisers, lending agencies, FHA, and VA, Nema luncheon told 


The electrical industry can be most 
effective in its promotion of adequate 
wiring if it concentrates its efforts on 
appraisers, lending institutions, and 
Federal Housing Administrations and 
Veterans Administration, said Leon- 
ard G. Haeger, director, National As- 
sociation of Home Builders Research 
Institute, in addressing the luncheon 
meeting of the National 
Manufacturers Association, 
cago on March 8. 

Most Haeger, are 
conscious of the value of adequate 
wiring to the home owner and the 
home owner wants adequate wiring, 
but appraisals, from long habit, are 
based on minimum wiring require- 
ments. Any wiring above minimum 
standards increases the down payment 
required therefore reduces the 
builder’s market. Therefore, said 
Haeger, the job is to educate the lend- 
ing agencies and there are signs that 
some progress is being made there. 
New standards having larger panels 


Electrical 
in Chi- 


builders, said 


and 


and larger service entrances are be- 


ginning to be reflected in lending 
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policies and should be _ accepted 
within the next three or four years, 
he said. 

Haeger urged that an electrical in- 
dustry committee work hand in hand 
with a building industry committee to 
establish a voluntary national stand- 
ard for a proper service entrance, and 
work to gain recognition of this cost 
in FHA-VA and private lending pro- 
cedure and policy. From this begin 
ning, he said, the two groups will work 
to bring about improvement in cir 
cuiting and wiring devices. 

The institute director said that it is 
important that all segments of the elec 
trical industry have a much better un- 
derstanding of the basic problem 


Who's This Man Edison? 

The 
year jump on Light’s Diamond Jubilee. 
Radio Moscow announced last week that 


a Russian engineer, Alexander Lodygin, 
invented the incandescent lamp in 1872. 


Russians, it seems, got a seven- 


i 





RECENT AERIAL VIEW accents concrete coal silos for first unit. 
Identical second unit will adjoin to right and use the same stack 


Need for new generating capacity in the eastern portion 
of Pennsylvania Power & Light Co’s system to operate 
only 3,000 to 4,000 hours per year is responsible for many 
departures trom convention in the design of the Martins 
Creek Steam Electric Station. Fundamental! differences for 
this station are 

1. Bituminous coal will be burned, in spite of its higher 
delivered price, because the higher cost of anthracite-burn 
ing equipment could not be justified 

2. Low cost of construction was more important than 
higher thermal efficiency because of the low load factor 

3. Duplication of auxiliary supply to guard against plant 
shut down was held to a minimum 

4. Frequent startup and shutdown and protection against 
damage during down periods influenced design 

A new steam station planned to operate from the begin 
ning at only 20 to 40% 


system deriving most cf its power from fuel 


capacity factor is unusual for a 
Most sys 
tems under similar circumstances design each new unit for 
efficient base-load operation and carry their peaks on the 
less-efficient older units 

But PP&L has installed about 400 Mw 
ing the past five years 


at Sunbury dur 
Fuel there is part small-size anthra 
of each 
Plants of the 
Scranton area, plus older anthracite-burning capacity nea 
300 Mw 
capacity is required for heavy load periods totaling less 
250 


cite and part bituminous, and the delivered cost 


is appreciably lower than at Martins Creek 


the coal fields, add over Economical additional 


than 4,000 hours per year. Estimates show need for 


Mw by 1956 
Site Location . .. Service areas of PP&I 


Scranton Electric Co, comprise about 10,000 sq miles in 


and its subsidiary 


central eastern Pennsylvania. Included is practically all 


the anthracite mining System 


1.000 Mw in 


area peak was approxi 
100,000 
Load in the Allentown area 
And most 


has been transmitted from Sunbury Station 


mately 1953, but the only cities over 


ire Scranton and Allentown 
at the 
ol the 


100 miles west and other plants in the anthracite fields 


eastern fringe of PPAL’s system ts heavy 


pow a | 
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Martins Creek... 


Pennsylvania Power & Light boosts system 
capability with economical outdoor plant near 


concentrated load, designed for operation less 
than 4,000 hours per year 


M. D. ENGLE, Mechanical Engineer 
N. N. SMELOFF, 


System Planning Engineer 


5S. C. TOWNSEND, Electrical Engineer 
Pennsylvania Power & Light Co, Allentown, Pa 


{ % of Annual Peok 
100 System Load 
7 ; 


F Low Cost Generating _— 
Capacity. Available 
a winnie, JGEEs ie 

« ---/956 (Forecast) 


SYSTEM LOAD CURVE shows need for new capacity during heavy 
loads. Estimate is 3,900 hours in 1956 against 3,200 hours in 1953 


Need was apparent for a new power source near this load 
area. 

At Martins Creek was found a site offering many ad- 
vantages. Existing 66-kv transmission nearby had capacity 
to absorb the first 132.5-Mw unit’s output. The second 
unit will require a 24-mile, 220-kv transmission extension. 
The Delaware River provides ample cooling water for a 
A natural dam maintains a stor- 
age pool, and water discharged below it cannot recirculate. 


large generating station. 


And the 450-acre tract provides ample space for station 
expansion, switchyards, fuel storage, and ash disposal 


Burns Bituminous Coal . . . Despite the company’s favor- 
able experience in other plants burning small size anthra- 
cite for economical power production, Martins Creek will 
burn bituminous coal. Reasons for this departure are 

1. Fuel consumption of existing anthracite-fired plants 
exceeds the foreseeable supply of steam sizes of anthracite 
on the system. 

2. Investment in additional facilities required to burn 
anthracite or mixture of bituminous and anthracite cannot 
be justified 
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A Station Built for Low Load Factor 


Coal is delivered by rail and unloaded into a 160-ton 
hopper. A “car shake out” expedites the unloading, assisted 
by oil-fired, car-thaw pits when conditions require. A belt 
conveyor moves the coal to bunkers or alternately to the 
storage area. Coal from storage is reclaimed by bulldozing 
or carryalls to the same hopper. 

Bunkers are concrete silos, two for each generating unit. 
These are 35 ft in diameter, 75 ft high, and hold 2,400 
tons. Two silos hold enough coal to operate their gen- 
erating unit 40 hours at full load. And 30-in. vertical pipes 
drop coal from these silos to the coal feeders with minimum 
stoppages. After pulverizing, coal will burn in 12 horizontal 
burners per boiler. 


Simplicity Cuts Investment . . . Rate of load growth and 
operating limitations had established 132.5 Mw as the 
desirable size of unit. Several steam conditions were 
studied for their effect on overall production cost at 20 to 
40% capacity factor. Conclusions were that higher steam 
pressure and temperature would not result in the lowest 
overall cost. Because 1,250 psi, 950 F were the lowest 
steam pressure and temperature for which 132.5-Mw units 
had been designed, they were selected for these two units. 
Increased investment for reheat could not be justified for 
the expected operating conditions. 

The 1,200,000-lb-per-hour boilers were selected for con- 
tinuous output to match the guaranteed turbine throttle 
flow. Their design drum pressure of 1,500 psi provides 
adequate range to eliminate need for power control valves. 


Santon 


Further savings were achieved by using two. parallel 
“schedule 160” seamless pipe steam lines in place of a 
single forged line. 

Condenser basement is only 5 ft below grade to save 
excavation and Further 
savings were achieved by using unusually small condensers. 
Back pressure up to 4 in. Hg for a few hours of full load 
operation with maximum river water temperature was a 
special requirement for the turbine builder. 

Possibility that changing conditions in the future may 
make present simplicity costly can be discounted. Unit 
design permits each new unit to be built for best system 
economy unencumbered by existing installations. And 
forecasts show continuing need for economical peak load 
capacity. 


sub-surface construction costs. 


Outdoor Design Reduces Investment . . . Omission of build- 
ings enclosing major generating equipment, auxiliaries, 
coal bunkers, ducts, fans, breechings, and piping contribute 
substantial savings. But unlike some outdoor plants, the 
main condensers, exciters, turbine oil equipment, pulver- 
izers, burners, and many of the pumps are indoors. Hous- 
ing for them is provided by enclosing the space beneath 
the turbine operating deck and the coal bunker with con- 
crete block walls. An oil-fired boiler provides heat when 
the steam generating units are shut down. 

Placing feed water regulators ahead of high pressure 
heaters brought them inside the turbine area enclosure. 
Extending drain pipes from high pressure heaters and 


renner, 
{Suburban | 
Steam Sta. » Wollenpaupack 
Hydro Sta. 


Steam Sto.¥q 


Conow:nao og 


TRANSMISSION SYSTEM links base load station at Sunbury and 
anthracite-fired generation in central and northern area to concen- 
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Heat Balance Omits Reheat for Low Incremental Cost... 


evaporators through operating deck of the turbine made 
it possible to place receivers and controls within the con- 
crete block enclosure 

Walk-in enclosures house the front end of turbines, the 
Re- 


movable enclosures cover the traveling screens at the water 


boiler drum heads, control room, and coal conveyors 


intake, engine-driven emergency generator, and fire, fil- 
tered-water, and sump pumps 

Offices, locker 
room, shops, stores, and first-aid room are all concentrated 


laboratory, room, 


meeting and shower 


in a detached office and service building. This building is 
also built of concrete block and heated by extracted steam 
the oil-fired boilet 


Ol Its arrangement permits extension 
in two directions as required 

Similar construction provides a central control room on 
the turbine operating deck for major equipment and switch 
yards. This room is air conditioned 

Enclosed spaces protect operators and other personnel 
who normally work indoors. Refrigerators and grills for 
lunches are provided at the principal operating locations. 
But those who patrol intake sereens, forced and induced 
draft fans, and handle coal or ashes are exposed to the 


weathe! 
Spare Equipment Minimized .. . 


Iwo vertical circulating 
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water pumps are provided at the intake structure for each 
condenser. Both will operate normally, but one can handle 
turbine at full load. 

Station service compressed air is supplied by one com 
pressor for each unit. Spare compressor is gasoline-engine 
driven and portable for use at many locations where perma- 
nent piping is uneconomical. This station service air serves 
aS an emergency source for control air. 

A single coagulator and filter are provided for condi- 
tioning service water. Protection against water system out 
ages is the 250,000-gal standpipe for storing filtered water 

Similar simplicity extends to the 66 and 220-ky switch- 
yards which by 75-Mva TCUI 
transformer. Each generator connects with 6,000-amp, 
isolated-phase, metal enclosed leads to its 174,000-kva 
FOA transformers will be 
shipped assembled and placed directly outside the enclo 
sure beneath the generators for minimum lead length 
lransformers are designed so a large caterpillar crane can 
lift off the tank for internal repairs in place. And the same 
crane is used to handle racks and screens at the intake, 
pumps, induced and forced-draft fans, oil circuit breakers, 
and transformer bushirgs. 


are interconnected a 


3-phase transformer. These 


Tapped off each main generator lead is one 10,000 


12.500-kva, OA/ FA, 3-phase station service transformer. 
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Station service is a single 4-kv bus for each unit. Bus and 
its 150-Mva air circuit breakers are metal-enclosed switch- 
gear beneath the turbine operating deck. Metors 200 hp 
and larger are served directly from this switchgear. Smaller 
motors are grouped on 480-v load centers in turbine, boiler, 
and coal crusher areas, respectively, 
1 ,000/ 1,350-kva dry-type transformer. 

Grounding system for the switchyard is welded flat steel 
bar, galvanized above the ground line. It ties to apparatus, 
towers and power plant conduits, and building framework 
Conductivity of the conduits is assured by tack-welding all 
joints. Tests indicate resistance below 0.5 ohm, 
overall cost is low. 


each supplied by a 


and the 


Frequent Start-up Facilitated . . . Station design provides 
for shut down each night and quick start in the morning 
when required by the interconnected system load. Auto- 
matic controls, complete instrumentation, and centralized 
control permit this kind of operation with minimum per- 
sonnel. 

Normal operation of screens and wash pumps at the 
intake is time-clock controlled with supplementary start- 
ing actuated by pressure drop across the screens. Abnormal 
make-up water required for frequent start-ups is provided 
by one 40,000-lb-per-hour evaporator for each unit and a 
150,000-gal condensate storage standpipe. Water in 
deaerator storage tanks is sufficient for 10 minutes at 
maximum boiler output. 

Controls for boilers, turbine generators, and auxiliaries 
are centralized in one control room. Supervisory control 
of the switchyard is also brought in to the control room. 
Exceptions are coal handling controlled from the crusher 


house, ash and dust handling from the pulverizer room, 


and electrostatic precipitators from separate buildings near 
the precipitators. Water treating plant controls are located 
near the equipment. Placing these controls at strategic 
locations spreads the functions more logically among oper- 
ating personnel and reduces the cost by a considerable 
amount 

Protection against freezing during shut down is achieved 
by placing most vital equipment within enclosed space 
where heat is provided. Removable enclosures not normally 
heated are held above freezing by electric heaters. And 
outdoor pipe lines have heating cables beneath the ther- 
mal insulation. 


Safety Is Built in . . . Martins Creek Station includes six 
distinctive provisions for safety to personnel and protection 
of equipment. These are: 

1. Central control room is sealed off from remainder of 
plant so that fire or smoke will not drive the operators 
from their posts. 

2. Ventilating fans have outside controls for use in case 
of fire. 

3. Hydrogen in the generators can be vented from out- 
side the condenser basement. Hydrogen and CO, bottles 
are located out of doors. 

4. Gasoline engine-driven fire pump is outside station 
enclosures. 

5. Gasoline engine-driven sump pump for de-watering 
turbine basement is outside station enclosures. 

6. Automatic fog nozzles protect oil reservoirs, hydro- 
gen seal units, and the critical area beneath the turbines to 
minimize damage in case of oil fires. 


at Martins Creek Built for Low Load Factor Operation 


Turbine 
Generator 
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Capabilities 


Turbogenerators +-++-.- 2-132.5 Mw 
Total capability rating .. 265 Mw 
MOONS 6 os sous 6k tes 2-1,200 M Ib 
Steam conditions ...... 1,250 psi-950 F 
Vacuum ....4.062+.+5 2b in Hg 


Air Heoter Precipitator 
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BEFORE—Alleys were congested with six-wire secondaries and two 
or more services per customer. Secondaries were on two-pole struc- 
tures with poles on opposite sides of alley. Rebuilding was necessary 


AFTER—Appearance of alleys was improved by installation of four- 
wire secondaries on vertical racks with poles on one side of alley. 
Installing but one service per customer further improved appearance 


W apakoneta—1Ist Small Town to Get 


Ihe striking difference in the appearance of distribu- 
tion facilities in the pictures above was brought about by 
the desires of Wapakoneta, Ohio, businessmen. When the 
City’s Department asked them, “Would 
efforts toward minimum 
rates Or Maximum service continuity?” they unanimously 
the latter 


Electric Light 


you rather have us direct our 
chose 

fo give the business men what they wanted the de- 
partment decided to build the first light-duty 


secondary 


overhead 
The population of 

Its business district extends 
344 to 4 blocks on Auglaize Street. Distribution facilities 
are in two alleys, one on each side of and parallel to the 


network in a small 
Wapakoneta is only 6,000 


town. 


street 
600 kva, but the load density 


was a 


estimated at 


that 


Load was 


was such there transformer on almost every 


pole. Secondaries in both alleys were 6 wire, 3 wire for 


single-phase service, and 3 wire for 3-phase service. In 
area the transformers supplying §single- 
phase service were 7—S0 kva, 3—25 kva, 2—37% kva, 
i—10 kva, and 1—15 kva. Three-phase service was 
supplied by three banks consisting of 3—7% kva, 2—10 
kva, and 1—37'% kva and 1—25 kva. 


this restricted 


100 


It was predicted that as a result of voltage improve- 
ment alone, the 600-kva load would increase to 800 kva 
as soon as the network is completed 
New System ... The rebuilt system will have six banks of 
3—-50-kva transformers each. They will be wye-connected 
secondaries and delta primaries and will operate on taps 
216 v. Each bank will be tied into the sec- 
ondary network consisting of 4—250 MCM conductors 
Connections to the network will be through the new light 


to give 125 


duty, 150-kva overhead secondary. network protector 

tied 
One of 
these cross-ties is overhead and the other is underground 


Secondary buses in the two alleys will be 


together at each end of the secondary network. 
Single-phase and 3-phase loads will be served from the 
same secondary bus. A neutral conductor of the same size 
as the phase conductors will be used to provide more 
positive clearing of faults 

will be fed from four separate 
Two feeders will serve two banks each, and the 
other feeders will each serve one bank. Three of these 
feeders also will serve radial load outside the network area. 


Availability of two or more feeders near the network 


lransformer banks 


feeders 
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SIX NETWORK BANKS were installed on two-pole structure parallel- 
ing alleys. Network protector is being installed on this structure 
above crossarm. Single transformer was removed when job was finished 


Overhead Network 


area, but also serving loads outside that area, is one of 
the requirements for economical development of the light- 
duty overhead secondary network. The necessary diversity 
of loads is provided, and the arrangement fits in with 
characteristics of the light-duty protector. 


Protector Characteristics . . . Some features of the stand- 
ard network protector were omitted from the light-duty 
overhead unit in order to reduce both cost and weight. 
The light-duty protector does not have main fuses, an 
operation counter, a position indicator, or a phasing relay. 
It consists primarily of a 3-pole air circuit breaker with 
relays and control elements, including a closing mech- 
anism and an ac shunt trip device. 

A short circuit on any primary feeder serving the 
network area will cause all of the protectors on that feeder 
After the feeder has been 
repaired, the network protectors on that feeder will auto- 
matically reclose when the feeder circuit breaker at the 
substation is closed. 


to open on reverse energy. 


These protectors have a special desensitizing relay to 
prevent tripping when the circuit breaker opens at the 
substation. This prevents opening on a 


surge on the 


iy 


TWO-POLE STRUCTURE for three 50-kva transformers and network 
protector makes a neat installation. Protector is on the pole at right. 
This view of a completed installation shows how appearance improved 


Bae lhe aed 


LIGHT DUTY overhead network protector of 150-kva capacity is in 
spected by Eugene Dill, engineer of Wapakoneta Electric Light Dept 


FEWER METERS will be required on the new installation. Four-wire 
meter installation at the right replaces the two meters at the left 





POOR CONDITION of existing system prompted original plans for 
complete rebuild that led to plans for network. Transformer struc 


feeder. If the breaker remains open, there will be flow 
from the network to the radial load on this feeder. Such 
reverse flow through the protector will cause it to open, 
as it does when there is a short on the feeder. Because 
of this characteristic the operation of these protectors can- 
not be checked by opening the feeder breaker. As the 
feeder serves radial load in addition to its network load, 


this method of checking protector 


operation could not 


be used anyway 
When the initial stucies were made on the rebuild job 
banked secondaries with fuses in the secondary mains be 


tween transformers were seriously considered. This would 


Residential 
Circuit No.2. 


Lewow 


OVERHEAD SECONDARY NETWORK has six banks of three 50-kva 


transformers each, supplied by four feeders. Network will extend 
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¥ 
od _ 


tures had deteriorated, secondary conductors were too small, and 
almost every pole carried a transformer. Secondary net was solution 


have reduced voltage regulation problems and flicker. 
But some troubles were anticipated with this type of 
system, for example, cascading might have happened in 
case of a transformer failure. Also, it would have been 
difficult to know when fuses in the secondary bus were 
blown. These problems plus customers’ indicated desire 
for quality service, which they knew would come at the 
expense of passing up a rate reduction, tipped the balance 
in favor ef the network. and revenue, 
would not support a conventional underground network; 
so the light-duty overhead network was selected as the 
ideal solution 


Load however, 


The 50-kva transformers were reused 


Ys) Open Wire 
2400-V 
_ Primary 
Circuits 


4-4-4 + 


Secondory 


three blocks. Four-wire secondary runs west of underground (broken 
line). Circuit will be closed west of Blackhoof when load justifies 
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Kilovar Output 
and Voltage 


Control of Today's 


Power Stations 


Cc. A WOODROW 
H. O. SIMMONS, JR. 


Electric Utility Engineering Section, General 


Electric C: 
Schenectady, N. Y 


Back in 1950 it was suggested that the high-power, 
long-distance hydro-transmission philosophy of no-kilovar 
transmission could be profitably applied to metropolitan 
power systems in some instances. At the time it was 
anticipated that more extensive use of load-area kilovar 
generation would relieve voltage troubles and thermal 
bottlenecks. 

Since that time load area kvar generation has grown 
at a tremendous rate. Today certain systems are operat- 
ing on the philosophy that consumer voltage can be 
controlled in a satisfactory manner through the use of 
load area switched capacitors and a moderate scheduled 
variation in generator voltage. On other systems use of 
load area kvar generation for voltage control has become 
increasingly important but not to the extent of a major 
reduction of investment in load ratio control and sub- 
station regulators. 

A voltage control problem is always created whenever 
an attempt is made to push appreciable kvars through 
electrical distance, i.e. reactance. Ideally this problem 
largely disappears if load kvars are generated in the load 
area and the transmission kvar losses are generated at 
intermediate locations. Switched capacitors or condensers 
would take care of both kvar variations and voltage 
control—and the generating station could stick to its 
primary job of delivering real power at a suitable con- 
stant voltage level. However, this ideal concept is seldom 
completely practical. Actually, available kvar generat- 
ing capacity is still sometimes so far from the load area— 
particularly under emergency conditions—that a terrific 
voltage problem results from the attempt to make those 
kvars available where and when they are needed. 

It is not the intention here to analyze the pros and 
cons of switched capacitors vs load ratio control, sub- 
station induction regulators, etc. It is rather to evaluate 
certain aspects of the use of the generating station to 
supply both kvar load and adequate consumer voltage. 
An attempt is made to develop crude criteria which indi- 
cate, in relatively simple system terms, the variations which 
can reasonably be expected of the generating station. 


Clean Cut Limits . . . Consider first, two extreme limits: 
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FIG. 1—GENERATOR KW 
KVAR CAPABILITY char 
acteristics of new hand- 
book machine. Limits apply 
only for operation at 30 psi 
hydrogen at which the rat- 
ing is 128% of turbine 
rating 


FIG. 2—STABILITY CHAR- 
ACTERISTICS for constant 
generator terminal  yolt 
age e, 


/. Distribution Direct from the Bus 

About the most extreme case one can imagine involves a 
high density secondary network fed by 13-kv cables served 
directly from the generating bus of a nearby, firm-powe: 
generating station that has ample kvar capacity. Here, 
the generating station can readily take care of voltage con- 
trol—with perhaps +2% generator voltage variation. All 
load kvars can readily be supplied from the generating 
station. However, even 


Generator 


under this extreme condition it 
must be recognized that secondary network capacitors can 
sometimes be justified. 

2. Long Distance Transmission Inserted Between Gen 
erating Station and Load . . . On the other extreme, prob 
ably the most important concept is: Reactive power, kilo 
vars, cost so little to generate and so much to transmit 
that no one can afford to transmit them any great distance 


103 





475 Miles 


) 


ISB ky 


; 
| Generotor Transtormer 
13.8 Kv/136 Ky 
%=0.10 on 
200 Mvo Bose 


475 Miles Receiving 
Tronsmission — Sistem) 
2 Circuits I36Ky X00 on 

47.5 Miles €5*Equivaient 
X=0.40(Eochcet) *2£9 


On 200 Mvo, 138 Kv Bose Volteed | 


| Turbine 

| Rating (Mox} 
| #200 Mw 
e 13.8 Ky 


FIG 3 
60% 


FOR 0.4-0.6 SYSTEM external reactance of 40% jumps to 
when one transmission line is switched out of circuit above 


Turbine Roting (Mox )4-- 


+ 


~vvte Normal Ke -* 0.4 - 
Emergency X * 0.6 
chemessomedh 4 hesianendivn 
Transient Limits for| 
6 Cycle Fault Ouration 
Ty. Constant e4-— sqrt 


Constant e,.| 
+ Tt Pinifn 


| 


epemneoneents + : . ; 
! aI 
~0.3 ses cen il tei 
oe" Steady State Limit 
a | (Neglecting Dynamic 
Copobility of — 
Modern Regulators 


-~0.2}- 
- 0,4 
- 0.5 


FIG 4—STABILITY LIMITS for 0.4-0.6 system. Generator voltage reg- 
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FIG 5—STABILITY LIMITS for a 0.3-0.4 system which corresponds 
generally with characteristics of a metropolitan bulk power system 
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Evaluation of Place of the 


Che generating station may generate some kvars—not for 
transmission to the load area—but to supply some of the 
transmission kvar losses. Transmission economy demands 
high line loading and receiving system kvar generation 
both to hold up the transmission voltage and to supply 
the load area kvars. 

Operation at the generating station can be relatively 
simple in this case. It involves holding source voltage con- 
stant by generator voltage regulators which can also auto- 
matically provide sufficient kvar generation to supply a 
reasonable portion of the transmission kvar losses. 


The General Case . . . The general case falls somewhere 
in between these limits. Today we seldom find new in- 
stallations with distribution direct from the generator bus. 
Even for very short distances the customary double trans- 
formation of voltage—up to transmission and down to 
the load area—involves an additional reactance and kvar 
loss which, at full load, can readily be 20% of the power 
transmitted 

This transmission kvar loss and the load area kvars 
can be supplied from the generating station if load ratio 
control is used at the step-down transforming station 
However, the alternative must not overlook adding suf- 
ficient load area kvar generation to eliminate the neces- 
sity for load ratio control on most of the step-down 
transformers and to reduce the transformer kva loading. 

With regard to the general case six significant points 
will be discussed in this article. They are summarized as 
follows: 

1. There appears to be a definite trend towards more 
electrical distance (percent reactance) between new gen- 
erators and the external system served. 

2. A wide variation in kvar output at the generating 
station is available if it can be used. At least 10% gen- 
erator voltage variation should create no dangerous in- 
ternal limitations. 

3. The prevailing, instinctive fear of low kvar output 
from the generating station is not necessarily justified. 

4. In the metropolitan systems it is usually perfectly 
safe from a system stability standpoint to reduce gen- 
erator voltage by 10% and the “equivalent system” volt- 
age by 5% during light system load conditions. 

5. With 10% generator voltage variation, the usable, 
normal generator kvar range diminishes rapidly as elec- 
trical distance (reactance) is increased. That usable kvar 
range is cut nearly in half if the “equivalent system” volt- 
age is to be dropped 5% during light system load condi- 
tions. 

6. For the longer electrical distances, emergency volt- 
age conditions can be markedly improved by adopting 
the practice of low normal generating station kvar out- 
put. Under these conditions, however, the generator volt- 
age 1egulator serves an extremely important function. 


1. Per Cent Reactance as a Measure of Electrical Dis- 
tance .. . In many cases new generating stations must be 
installed at some distance from the existing system. Here, 
generating station performance can quite accurately be 
analyzed in terms of system voltage behind the “equivalent 
system” per cent reactance based on generating station 
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Power Station in Supplying Kvar Needs and Adequate Voltage 


full load output. In other cases the bulk power system is 
such a complicated network that “equivalent system” 
concepts must be used with caution—and always checked 
by ac board analysis. 

This per cent external system reactance is a significant 
measure of electrical distance—particularly from the stand- 
point of generating station kvar output and voltage con- 
trol. There also appears to be a definite trend towards 
an increase in this electrical distance, despite the growing 
use of higher voltage. Important contributing factors are 
these: 

@ New plant sites today are moving further away from 
the load area served. 

@ Even when new stations can be located in the load 
area, power is often transformed twice, up to a high volt- 
age bus and down through transforming stations. This 
double transformation is equivalent in electrical distance 
to 75 or 100 miles of overhead transmission. 

@ Transmission economics demand both heavier loads 
per circuit and bigger conductors. Based on that higher 
loading, each circuit unavoidably must have a higher per 
cent reactance. 


2. Generating Station Capabilities and Limitations .. . 
Fig 1 shows the kw-kvar capabilities of new handbook 
generators. At 30 psi hydrogen they have a kva rating 
which is 128% * of maximum turbine rating. While these 
characteristics are fairly well recognized for the rated 
voltage condition, the indicated limits for 90% voltage 
must be treated as rough approximations. They are de- 
veloped from the concept that conservative planning 
should call for no more than rated armature or rated 
field current at any voltage. 

It will be noted that a limiting stator-end-iron heating 
condition results at about 0.95 pf lead. Operation further 
into the under-excited region requires an appreciable re- 
duction in armature current (Fig 1). Older generators 
(with magnetic core clamping fingers, etc) cannot safely 
be operated at 0.95 pf lead at full kw output. Under sys- 
tem light load conditions, however, these old less efficient 
units, if on the line, will normally be called on to carry 
only partial kw output. 

Many users today avoid leading pf operation of gen- 
erators as if it were a deadly plague. However, a few have 
found that future high tension cable capacitance will call 
for such operation and have found no danger in it. That, 
however, is a system and not a generator problem. As 
Fig 1 indicates, the new standard generator is capable of 
a wide variation in kvar output at maximum turbine rat- 
ing—all the way from +70% kvars at 100 or 105% 
voltage down to —40% at 90% voltage. 

Normal practice calls for the supply of the auxiliary 
system directly from the generator. Generator voltaze 
variations must, therefore, be passed along to the essen- 
tial auxiliaries. This should cause no difficulty if no more 
than 10% generator voltage variation is planned. How- 
ever, if generator voltage is to be varied all the way from 
90 to 105%, auxiliary system requirements must be given 


* Footnote: 
greater 


AIBE-ASME Preferred Standards 
capability at 30 psi 


have about 5% 
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careful consideration. Often, for example, the boiler feed- 
pump motors represent a limiting requirement. With 
auxiliary transformers of normal reactance and a 15% 
generator voltage variation, careful selection of auxiliary 
transformer turn ratio is required to insure the 80% 
voltage which is generally for adequate torque margin 
during the start of these big motors. 

Load ratio control could, of course, be incorporated in 
the auxiliary transformer to shrink the auxiliary voltage 
variation. So far as is known, this solution for the main 
auxiliary transformer has been found unnecessary. 


3. Does Reduction in Generator Kvar Output Reduce 
Stability Margin . . . Instinctive reaction is: “If we reduce 
generator excitation, we reduce the safe power limit.” 
This is true for a single machine tied to a very stiff bus 
But it does not necessarily apply to a generating station 
with its actual “equivalent system” reactance. 

Curve X, X, of Fig 2 roughly represents a generator 
feeding all its power to a synchronous motor of the same 
size. In this case, e, is the motor excitation and X, the 
reactance. Maximum power results as shown 
from unity power factor operation of both generator and 
motor. 

Curve X 
conditions 


motor 


X./2 


which 


illustrates pull out characteristics of 
can have occurred: a 25-cycle 
generator feeding both 25-cycle load and a 25/60 cycle 
frequency changer of half the generator size. In_ this 
case whenever the 25-cycle load is low, the major out- 
put of the 25-cycle turbine must go through the frequencv 
changer. A steady state stability problem exists because 
the available power is nearly twice the frequency changer 
set rating. As indicated 
voltage is held constant 


and 


so long as generator terminal 
maximum power is attained by 
increasing the excitation of the weak machine, the motor, 
and decreasing the generator excitation to about 0.95 
power factor underexcited. 

Admittedly, 


actance, X,, 


however, the usual external system re- 
is appreciably less than the generator syn- 
chronous reactance—and the curve, X, 2 X,, is typical 
at least under hand control of excitation. Maximum steady 
state power results from higher generator excitation and 
overexcited pf operation. 

A new concept has recently become important; i.e., in 
effect, the dynamic capability of modern voltage regu- 
lators very appreciably reduces the effective synchronous 
reactance of generators. Actual steady state performance 
in this case may well become that of the curve, X, po 
with higher pull out at unity power factor than at higher 
excitation. 

Fig 2 is used to illustrate a principle rather than to 
evaluate power limits. Actually, steady state stability limits 
with modern voltage regulators are so great that it is 
seriously proposed to 
circuit ratio. 

Broadly, the curve, X, 


reduce markedly generator short 
X./2, can be used to illustrate 
why the shape of the kw-kvar characteristics for transient 
stability are often decidedly in favor of lower generator 
excitation if system voltage, e., can be raised to maintain 


generator terminal voltage at its normal value. 





System Voltage Held Constont at Value to 
Give 0.95 P.F. at Full Kw ond e,*19.u. 


System Voltage Heid Constant ot Volue to Give 


6 —e PF., 0.16 KVARS, at Full Kw ond e,*! p.u. 


=. 
-02 rt 


FIGS 6 AND 7 


(senerator transient 


reactance is only a small 


fraction 
of generator synchronous reactance and is almost always 
appreciably less than the external system reactance, X, 
Therefore, as this curve indicates, we gain a transient sta 
bility margin whenever we can increase system voltage, 
hold the generator terminal voltage constant, and decrease 
the generator excitation to a value considerably less than 
unity power factor excitation. 

Rather extreme system conditions are represented in 
Fig 3. This is a 0.4-0.6 system; i.e., normal external re- 
actance is 40%. But when one circuit is switched out, 
the external reactance jumps to 60%. A transient sta- 
bility analysis of such a system (neglecting the minor but 
variable influence of resistance, charging current, and 
other complications which broadly cancel out) is shown 
on Fig 4. With rated terminal voltage, e, 1.0, and 0.95 
“equivalent system” voltage, e., the maximum safe power 
is 1.05 This occurs at 0.35 per 
unit kvar output. However, if terminal voltage is reduced 
to 0.96 per unit, this 5% stability margin disappears at a 
kvar generation a little under 0.25 per unit. When kvar 
generation is reduced by reducing generator terminal volt- 


age, holding e, constant, the stability limits decrease 


times turbine rating. 
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System Voltage Reduced 5% at Light Lood 


USABLE KW-KVAR RANGE for a +5% generator voltage variation on a 20% (above) and a 40% (below) reactance system 


Che situation, however, is entirely different if we change 
our system design by raising the system voltage, e., to 
transfer kvar generation from the generating station out 
to the receiving system bus. As the dashed curves indi- 
cate, stability margins now increase as the generating 
station kilovars decrease. It will be noted that this specific 
evaluation confirms the generalization of Fig 2, X, = X,/2. 

Obviously, therefore, a reduction in the general level 
of generating station kvar output is not necessarily danger- 
ous; it can add an appreciable safety margin. 

At this point a note of warning may be in order. On 
established systems it is not always easy to raise per unit 
voltage, e,. Take, for example, the system of Fig 3. 
Assume that it is desired to raise the receiving system high 
tension voltage from 132 to 138 kv in order to transfer 
kvar generation from the generator to the receiving sys- 
tem. If that 132-kv system is extensive, then it may be 
difficult to raise voltage. On the other hand if the indi- 
10% receiving system reactance is primarily that 
of several step down transformer banks, then it should 
be easy to change taps and raise per unit voltage with- 
out disturbing the general voltage level of the lower volt- 
age, receiving system. 


cated 
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4. Dangers of Reducing Both Generator and Equivalent 
System Voltage During Light Load . . . It may be entirely 
practical to raise the general level of the per unit system 
voltage, e,. But the situation is different if we are con- 
cerned with the struggle to hold up the consumer voltage 
at full load and to hold it down at light load. Here it is 
desirable to reduce both generator and “equivalent sys- 
stem” voltage during light load conditions. This would 
not be safe on the 0.4-0.6 system (Fig 4) unless system 
voltage is raised under normal system full load condi- 
tions to what may be an unrealistically high value—if 
the turbine is expected to operate at or near its maximum 
rating under system light load conditions. If an equivalent 
system voltage considerably higher than 1.0 per unit is 
practical at full system load and it is desired to reduce 
that equivalent system voltage to unity under light system 
load conditions, then it is not safe to reduce generator 
voltage below 93% at turbine rating. 

Even where distance is not great, conditions as severe 
as this 0.4-0.6 system can occasionally occur. However, 
metropolitan bulk power systems are generally no more 
severe than the 0.3-0.4 system of Fig 5. Here there is no 
transient stability problem, even with an e, as low as 0.80 
per unit, until generator e, is reduced to less than 90%. 
Obviously there is plenty of margin to reduce generator 
voltage by 10% and system voltage by 5% during light 
system load conditions. 


5. Usable Generator Kvar Range Under Normal Condi- 
tions . . . Fig 6a indicates that the available wide variation 
in kvar output of the generating station can readily be used 
on low reactance systems. It shows the usable kw-kvar char- 
acteristics for plus or minus 5% generator voltage varia- 
tion for an external system reactance of 20% and a sys- 
tem voltage held constant at that value required to give 
95% power factor (0.33 kvars) at rated generator volt- 
age and full turbine output. 


8 Miles 8 Miles. 


° 
o 


oS 
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34.5-Kv. Storage 
Station 


By Adding 1,650 Kvor of 
Capacitors at Each of the 
Three Stations, Total Load 
can be /ncreosed to 20 Mva 9 
with the Some Voltage 
Conditions 


Kvar Pick-Up in Going From 04 to 0.6 System 


Load PF.*=0.85 
4/0 Conductor 
Total Load=/5Mva 


Voltage Drop at "A" 
(1) Normo/= 3.3% 


(2) Emergency */3.3% 
_.. loss of "b") 


‘ 


FIG 8—TYPICAL 34.5-KV LOOP subtransmission sys- 
tem, 32 miles in length, with 15,000-kva total load 
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~0.10 
Generating Station Kvor Output Under Normal Conditions, Xe,* 0.4 


Fig 6b illustrates how these kw-kvar characteristics 
shrink if system voltage is to be reduced by 5% at light 
load. However, even in this case the generating station 
can be of considerable help in caring for variations in 
system kilovar load. Take for example a fairly modern 
generating station where the significant minimum kw load 
is 50% of installed capacity. In this case kvar output 
can be varied from 0.62 per unit kvars at full load down 
to 0.25 per unit kvars under light load conditions. Ad- 
mittedly, another station may require a lower kvar out- 
put at light load, but it will rarely require as much as 
0.6 kvar output at full load; i.e., the average level of 
kvar output at the generating station is reduced by rais- 
ing the system voltage level and system kvar generation 

On high reactance systems, the situation is considerably 
different. Kw-kvar characteristics for an external reac- 
tance of 40% are illustrated on Figs 7a and 7b. Here, 
however, in the interest of adequate stability margin and 
transmission economy, the normal level of kvar genera- 
tion is cut to half that of Fig 6; ie., 0.16 per unit kvars 
at full kw and rated generator voltage. It will be noted 
that with constant system voltage (Fig 7a), the usable kvar 
range is materially less than in Fig 6a. In this case, even 
with 105% generator voltage, the full load kvar gen- 
erator output is only 0.30 per unit kvars. In terms of 
delivered kvars, however, it must be remembered that this 
40% reactance system has about .40 per unit kvar loss in 
I°X. If transmission kvar generation (from capacitance) 
is about .10 per unit kvars, the delivered power is at unity 
power factor at full load. If an attempt is made to reduce 
system voltage 5% at light load (Fig 7b), provisions must 
be made out in the system to take care of all the system 
kvar variations as well as the peak kvar load. 

It is apparent that as the electrical distance between 
generator and load gets greater, it becomes increasingly 
difficult to transmit kvars and the usable kvar range shrinks 

(Continued on page 204) 
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FIG 9—INCREASE IN KVAR REQUIREMENTS under emergency conditions as a 
function of normal kvar generation at maximum turbine rating for 0.4-0.6 system 
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HEAT RATE is plotted to demonstrate the effect of additional load on the efficiency 
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Incremental 


R. T. PURDY, General Superintendent of 
Power Supply Commonwealth Edison 
Co, Chicago, Ill. 


How much extra fuel (money) must 
be fed to the boilers to obtain an addi- 
tional kilowatt hour from the gen- 
erator? This is the basic problem of 
incremental loading. The solution of 
this problem in terms of simple arith- 
metic has been taught to the operat- 
ing personnel of the Commonwealth 
Edison Co, Chicago, and can be 
taught to the operating employees of 
any system. But first they must be 
shown what can be accomplished and 
how to do it. 

The explanation begins with the 
simplest example involving two units 
of hardly appreciably different ef- 
ficiencies. The input-output curve for 
Unit A is plotted in Fig 1 from data 
in the table. This input-output curve 
is simplified by changing from the 
curve to a series of straight lines join- 
ing the points for loads at 10,000-kw 
intervals as in Fig 2. Valve poimts on 
a turbine seldom come at these exact 
intervals, but the assumption that they 
do simplifies both the mathematics 
and the explanation. 


Grade School Math Suffices 

Using simple arithmetic, the curve 
showing the Btu per kwhr for the 
different machine ratings of Unit A 
is developed in Fig 3. This curve 
represents the average heat rate of 
the unit. With the curves in either 
Fig 2 or Fig 3, it is possible to calcu- 
late incremental heat rates of Unit A 
by using simple arithmetic. 

The object is to calculate the com- 
bination of machine loadings that will 
allow the lowest overall fuel expendi- 
ture. Thus, the curves of Figs 2 and 3 
for Unit A are replotted in combina- 
tion with corresponding curves for a 
generator of slightly poorer efficiency, 
Unit B, in Figs 4 and 5. 


Explain by Example . . . When each 
machine is loaded to 80,000 kw, 
Unit A expends 12,000 and Unit B 
13,400 Btu/kwhr, as determined from 
Fig 4. Then, when the load increases 
10,000 kw, there is the problem of 
determining which machine can take 
the increase at the least overall input. 
As Unit A is producing at 12,000 and 





Loading Made Simple for 


Unit B at 13,400 Btu/kwhr, ap- 
parently Unit A should take the addi- 
tion load. A little arithmetic shows 
this is not the case. 

Unit A consumes 12,000 x 80,000, 
or 960,000,000 Btu/hr. When its 
load is increased to 90,000 kw, its 
consumption is 12,300 x 90,000, or 
1,107,000,000 Btu/hr. This is an 
increase of 147,000,000 Btu/hr. For 
an increase of 10,000 kw, each addi- 
tional kilowatt uses 147,000,000 di- 
vided by 10,000, or 14,700 Btu/hr. 

Unit B at 80,000 kw consumes 
13,400 x 80,000, or 1,072,000,000 
Btu/hr. When its load is increased to 
90,000 kw, it consumes 13,150 x 
90,000, or 1,183,500,000 Btu/hr. 
This is an increase of 111,500,000 
Btu/hr, each additional kilowatt using 
up 111,500,000 divided by 10,000, 
or only 11,150 Btu/hr. 


Operators Soon Understand . . . This 
simple arithmetic disposes of the first 
conclusion. If Unit A took up the 
extra load, each additional kilowatt 
hour would use 14,700 Btu. By plac- 
ing the additional load on Unit B, 
each additional kilowatt hour uses 
only 11,150 Btu. Despite its higher 
Btu/kwhr rate, Unit B accepts the 
new load more cheaply. Once op- 
erators understand this, they can be 
told they have determined the incre- 
mental heat rate on each machine for 
the 80,000-90,000 kw range. 


Why Use Incremental Rates . . . Op- 
erators may ask: How can Unit B op- 
erating at 13,400 Btu/kwhr produce a 
kilowatt-hour cheaper than Unit A 
operating at 12,000 Btu/kwhr? It 
can’t. It can only produce an addi- 
tional or incremental kilowatt-hour 
for less fuel. Unit A operating at 
80,000 kw consumed 12,000 Btu/hi 
for every kilowatt from 0 to 80,000. 
After the 
90,000, it consumed 


increased to 
12,300 Btu/hr 
for every kilowatt from 0 to 90,000. 


load was 


Herein lies the reason for using in- 


cremental heat when 
units or stations. If the increase in 
consumption per kilowatt hour ap- 
plied only to the additional 10,000 kw, 
Unit A would be the more economica! 
machine. The increased rate of con- 
sumption, however, applies not only 
to the additional 10,000 kw, but to 


rates loading 





each of the 80,000 kw produced pre- 
viously for 12,000 Btu/kwhr but now 
costing 12,300 Btu/kwhr. 

The shape of Unit A’s average heat 
rate curve is such that at 80,000 kw 
an increase of 10,000 kw in output 
makes each of 90,000 kw use more 
input. Thus, each additional 10,000 
kw is expensive at 14,700 Btu/hr. 

Conversely, when Unit B’s load was 
increased from 80,000 at 13,400 
Btu/kwhr to 90,000 kw at 13,150 
Btu/kwhr, the additional 10,000 kw 


40 


1,300 
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Operators 


came at an expenditure in fuel lower 
than the previous 80,000 kw. The 
unit outlay of the previous 80,000 kw 
reduced. Thus, the new 
10,000 kw was produced at a lower 
fuel consumption, actually at 11,150 
Btu/kwhr. 


was also 


General Observations . . . Fuel con- 
sumption for extra load may be more, 
less, or equal to the average heat rate 
at the load the unit was carrying. But 
when an average heat rate curve has 
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4 GRAPHIC COMPARISON of the heat rate for both units, A and B, is made by transfer- 
ring the curve for Unit A in Fig 3 and plotting a similor curve for- Unit B from toble 


7 INPUT-OUTPUT values for both Unit A and Unit B are plotted on a Per ae ae 
like Fig 1, shows heat input in millions of Btu/hr and generator output in hae] 
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INCREMENTAL HEAT RATES for both 
are plotted in steps os a further way of 


6 


a characteristic such Unit A’s, 
that is, has an upward curve near its 
end as shown in Fig 4, the incre- 
mental heat rate beyond the point of 
the upward turn becomes poorer. 
The incremental heat rates of these 
machines may also be calculated by 
using the original input-output curves. 
Using again the 80,000-90,000 kw 
range, Unit B consumed 1 ,072,000,000 
Btu/hr at 80,000 kw, Fig 5, and 
1,183,500,000 Btu/hr at 90,000 kw. 
The load increase or increment is 
90,000 minus 80,000 or 10,000 kw, 
and the increase in fuel consumption 
is 1,183,500,000 minus 1,072,000,000, 
or 111,500,000 Btu/hr. Thus, the 
10,000 kw consumes 


as 


additional 


UNIT A 
Incremental 
Rate 
Btu /kwhr 


Heat Rate 
Total Btu hr Btu /kwhr 


440,000,000 22,000 


4,000 
480,000,000 16,000 
8,000 


560,000 ,000 14,000 


9,000 

650,000 000 13,000 
10,000 

750,000 000 12,500 
10,400 

854,000,000 12,200 
10,600 

960,000 ,000 12,000 
14,700 

1,107,000,000 12,300 
19,300 


13,000 


Unit A and Unit B 
graphic simplification 


111,500,000 Btu/hr, or 11,150 Btu/ 
kwhr. As expected, this last figure is 
precisely that obtained from Fig 4. 


Explanation Further Simplified .. . 
To simplify further for operating per- 
sonnel the explanation of incremental 
loading, the incremental heat rates 
for Units A and B are determined for 
each 10,000-kw step and plotted on 
Fig 6. From this, it is easy to select 
the unit that should be assigned any 
additional load step. 

Fig 7 converts Btu/kwhr to cents 
per kilowatt hour. This measure is 
more readily understood by operating 
men. When cost per kilowatt hour is 
the basis of caluculation, fuel costs at 


Efficiency and Incremental Rate Data for Hypothetical Units 


UNIT B 
Incremental 
Rate 
Btu /kwhr 


Heat Rate 
Total Btu/hr  Btu/kwhr 
505,000,000 25,250 
7,000 
575,000,000 19,167 
9,000 
665 ,000,000 16,625 
9,500 
760,000,000 15,200 
10,000 
860,000,000 14,333 
10,400 
964,000,000 13,771 
10,800 
1,072,000,000 13,400 
11,150 
1,183,500,000 13,150 
11,650 


1,300,000 000 13,000 


40 


ae 


50 60- 70 80 90 


Output — Megowoaftts 


ECONOMICAL LOADING steps are set-up by giving Btu/kwhr 
in Fig 6 in cents/kwhr for $5 coal of 10,000 Btu/Ib 


different stations or units using dif- 
ferent fuels can be introduced, and 
the most economical loading of units 
can be determined. 

Operating men can then be taken 
through the process of loading ma- 
chines on the most economical basis, 
starting from scratch. It is assumed 
that the system is shut down or has 
never started, both units are ready to 
roll, and a 20,000-kw load is waiting 
to be picked up. Fig 3 indicates Unit 
A should be started. Another unit is 
brought on the line to protect against 
the loss of Unit A. Once the second 
unit is on the line, incremental heat 
rates govern the distribution of load 
between machines. 

Fig 7 shows that Unit A should be 
loaded to 30,000 kw, then Unit B 
to 30,000 kw. Successively then, A 
is loaded to 40,000, B to 40,000, A 
to 50,000, B to 50,000. Then units A 
and B are both loaded to 60,000 and 
to 70,000. Then successively, A and 
B go to 80,000. At this point the 
units shift relative positions on the 
incremental cost chart, and Unit B 
is loaded to 90,000 and to 100,000 kw 
before Unit A is brought up to 90,000 
and 100,000 kw. As system load de- 
the machine loads should be 
reduced in the reverse order. 


clines, 


Operating Men Understand . .. When 
they have followed this explanation, 
operating men appreciate the advisa- 
bility of using incremental heat rates 
in loading units and stations. 





New Capacitor Switching Cuts Outlay 


Voltage divider method for capacitor banks used by Georgia Power Co 
employs circuit breakers instead of oil switches for voltages from 23 to 230 ky 


H. H,. STROZIER, Engineer, Georgia Power 
Co, Atlanta, Ga. 


B. H. SCHULTZ, Product Section Engi- 
neer, Line Material Co, Milwaukee, Wis 


Economical switching of multi-step, high voltage ca- 
pacitor banks above 15 kv has been made possible by a 
new concept in capacitor switching. This concept, called 
the voltage divider switching method, utilitzes low-cost, 
15-kv oil switches to switch all but the first step of multi- 
step capacitor banks of any voltage from 23 up to 230 kv. 

Previous practice required the use of a circuit breaker 
for each step of a bank. As the steps had to be kept small 
enough so that the sudden voltage change produced would 
be aeceptable to the customers on the system, the cost 
of the switchgear was often a prohibitive factor in the 
application of multi-step banks. The new method of 
switching will save for each step about two thirds of the 
price of the circuit breaker replaced. 


Basic Operation . . 
in Fig. 3. 


- A diagram of the method is shown 
High voltage capacitor banks are constructed 
in series-parallel combinations using distribution voltage 
capacitors. 


The voltage of the system determines the 


number of series groups, and the size of the bank deter- 


ent Number Of Isolating 
formers an fo 


Provide Neutra! 
- Ground Insulotion 


a Giose ~*~ 120 V 


mines the number of capacitors connected in parallel. 

The basic operation of the voltage divider system is as 
follows: The first step of the bank is switched by means 
of a circuit breaker of the system voltage rating, capable 
of interrupting full system faults and having a currem 
rating of at least 135% of rated current of the total bank 
[his step then becomes a voltage divider, each series 
group being a voltage increment equal to the capacitor 
voltage rating. 

Switching of each additional step of the bank is then 
done at the voltage increment by single-phase oil switches 
One switch is required for each series group of a step 
A 115-kv bank of 8 series groups of capacitors per phase 
would require 24 switches for each additional step. 


Isolating Transformers . . 
remotely controlled. Each switch is raised above ground 
to the potential of the series group it is switching. The 
control circuit to the switch operating motor is also raised 
to the insulation level of the series group by means of 
15-kv isolating transformers between each series group 


. All of the oil switches are 


A diagram of a one series group is shown in Fig |. Each 
transformer has two 1:1 ratio units in a tank and provides 


3-wire control to the switch operating motor 
15-kv 


The same isolating 


transformers are also cas 
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FIG 1— SERIES PARALLEL combination of high-voltage capacitor kv oil switches are used to switch olf but first step of multi- 


banks is basis of voltage divider switchitg method. Low-cost 15- 


step capacitor banks of any rated voltage from 23 kv up to 230 ky 





caded to provide neutral to ground insulation for float 
ing wye banks. The use of standard components is more 
economical than the use of one isolating transformer of 
full neutral to ground insulation 

Random Switching ... All of 
time 


the oil switches for a step 


are energized at one However, as each switch op 


erates independently, the opening and closing times of 
the switches in a given step are at random. All switches 
will close within approximately 2 sec within 
As shown by the 


oscillograms of Fig 4, random switching actually produces 


and open 


approximately 442 sec of energization 
there is 


a desirable effect because 


no system disturbance 
during the switching operation 


Oscillograms .. . 
a 10,500-kvar, 
by the 


The oscillograms show the switching of 
46-kv bank of the 


divider 


Georgia Power Co 


[his 
fhe bank is switched 
in two steps of 5,250 kvar each, the first step by a 46-kv 


oil circuit breaker and the second step by 21 mechanically 


voltage method bank has 


seven 
series groups of capacitors per phase 


operated switches (predecessors to the electrically operated 


oil switch). A neutral disturbance is shown on the oscil- 
lograms of Fig 4 as the first step is switched by the cir- 
cuit breaker No 


step is switched 


occurs when the second 


increases 


disturbance 
The or decreases in 
a smooth exponential envelope as the 21 switches operate 
at random 


current 


Overvoltages . . . Because of the random closing of the 
switches, 60-cycle overvoltages occur on the various series 
groups during the switching operation. The highest over- 
voltage occurs when all but one switch of the second step 
is closed. The series group with the open switch then 
has fewer capacitors in parallel than the other groups and 
presents a higher impedance. The voltage across each 
series group is proportional to the impedance of the group 


[he magnitude of this overvoltage is a function of the 
number of series groups and the kvar ratio of the switched 
step to the already energized steps. 

The overvoltages, shown in the curves of Fig 2, are of 
short duration switches fails to func- 
In this event, the unbalance detection of the circuit 
will operate to remove the bank from the system. The 
kvar ratio of each step to the already energized steps should 
be designed so that the maximum voltage across the last 
series group to close will not exceed twice rated voltage. 


unless one of the 
tion 


Voltage Divider Step . . . The first, or voltage divider step 
of the bank, must have a minimum number of parallel 
capacitors in each series group. The correct number of 
capacitors insures proper operation of the individual ca- 
pacitor fuses when one capacitor unit of a series group 
fails and limits the overvoltage on the remaining ca- 
pacitors in the group to less than 110% of rating. Keep- 
ing the overvoltage below 110% eliminates the necessity 
of shutting down the bank immediately for maintenance 
when a single capacitor units fails. 


Unbalance Detection . . . If the first step of the bank is 
large enough, it can be split into two banks with the 
neutrals connected through a current or potential trans- 
former for detection of unbalance due to capacitor unit 
failures. The additional steps can then be switched on 
one side of the split bank. The bank need not be split 
equally for correct operation of the neutral unbalance 
detection circuit. 

If the first step is not large enough to split. any of 
other methods of unbalance detection can be 
used. Some of these are phase unbalance voltage, neutral- 
to-ground voltage, and neutral-to-ground current. An 
unbalance detection circuit has been omitted from Fig 3. 

The additional steps of the bank can be of any size from 
one capacitor per series group up to a number having a 


several 
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FIG 2— ONE SERIES GROUP schematic diagram shows isolating transformer 
(two 1:1 ratio units) and 3-wire switch for motor control connections 
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FIG 3—OVERVOLTAGE compared with step size 





current rating which is equal to the current rating of 
the switch. However, the steps must be of such a size 
that maximum allowable overvoltages that occur during 
switching are not exceeded. The number of additonal 
steps is not limited. Therefore, the size of the total bank 
switched is not limited. Switching of all steps of the bank 
can be either manual or automatic. 


Future Plans . . . Georgia Power plans to use the voltage 
divider switching method on banks of 10,000 kvar or 
larger where the voltage bump occasioned by switching 
the bank as a unit would be excessive. It is very probable 
that Georgia Power will use electrically operated in lieu of 
mechanically operated switches in the future. 


Standard Components . . . In planning such use, Georgia 
Power has in mind the fact that all components, includ 
ing the 15-kv isolating transformers, are available and 
low priced. Spare switches and transformers can be stored 
at very little expense. In case of a failure, the defective unit 
can be easily replaced without shutdown. 


Low Maintenance . . . Easy and rapid maintenance of the 
switching method is another also important factor. The 
cost of the oil switch is so low that several spare units 
can be kept on hand to replace units on the bank when- 
ever maintenance is required. Removing a switch unit 
and replacing it with another require only a few minutes. 
Total weight of a switch unit is about 46 lb, including 
oil. The control circuit to the operating motor can be 
disconnected by simply unscrewing the disconnect plug 
at the bottom of the motor control housing. As a result, 
down time on the bank can be kept to a minimum. 


Economical Switching . . . Voltage divider switching pro- 
vides an efficient and economical means of switching a 
capacitor bank on and off the system. It allows the bank 
to be rolled on and off smoothly, approaching the con- 
trol offered by a synchronous condenser. The switching 
method is not only cheaper than switching with circuit 
breakers, but is better suited for capacitor switching. The 
switch and control transformer can be supplied, mounted 
and prewired on factory-assembled stacking units. This 
simplifies erection and minimizes field labor. 

The oil switch is designed for capacitor switching. Be- 
cause of the low inertia of its moving parts, it always 
opens extremely fast and restrikes freely, reaching a fully 
open position in less than one cycle. Restrike-free per- 
formance is an important factor in capacitor switching, 
but it is not always easily obtainable on large circuit 
breakers because of their great inertia. The switch has a 
voltage rating of 15 kv and a current rating of 200 amp. 
The current rating is reduced to 150 amp for capacitor 
loads to allow for excess current due to overvoltage, 
harmonics and the allowable 15% 
kvar of capacitor units. 


plus tolerance on the 


Transmission Circuits . . . Although the application of 
capacitors on distribution circuits usually is most ad- 
vantageous, there are important considerations 
which favor the installation of capacitors on the transmis- 
sion and sub-transmission circuits. 

First, the distribution circuits may already be corrected 
as far as is practical. Supplying the I*X losses of the 
sub-transmission then be 


several 


transmission and systems can 
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(A) 46-Ky 0.C.B. Switching"On"5,250 Kvor of Capacitors 
(B) 21 Type G Switches Switching "On"5, 250 Kvor of Copocitors 
(C) 21 Type G Switches Switching"Off"’5,250 Kvor of Capacitors 
(D) 46-Kv 0.C.B. Switching"Off"5,250 Kvar of Capacitors 


FIG 4—SWITCHING OSCILLOGRAMS of a two-step, 10,500-kvar, 
46-kv Georgia Power capacitor bank using voltage divider method 


CAPACITOR STACKING UNIT (250 kyvar, factory assembled) with 
oil switch and isolating transformer. Unit sizes vary 250 to 600 kvar 


done more economically on the higher voltage circuits 
than on the distribution circuits 


Second, the utility may not own the distribution circuits 


Third, rapidly increasing loads may require that large 
blocks of capacitors be installed in a hurry to provide tem 
porary relief. Installation of large banks can be accom 


plished quicker than small banks on distributicn systems 


Fourth, it may be desirable to have the capacitor bank 


under the supervision of the system operators to meet 


mervency conditions 





EDGARD H. DIXON 
Panel Member 


FRANCIS K. McCUNE 
Panel Member 


PIP TV Show to Start April 21 


Weekly program will feature panel of prominent industrial 


leaders and a film portraying 


“Better Living Television Theatre,” 
a dramatic weekly film series portray- 
ing contributions made by American 
industry toward better living, will have 
its premiere April 21. 
to run for 19 weeks. It will be carried 
by the DuMont Television Network 
as a public service program. Cooperat- 
ing with DuMont is the Electric Com- 
panies Public Information Program. 

The half-hour shows will begin at 
10:30 PM (EST) each Wednesday 
through Aug. 25. Delayed telecasts 
of the program will be carried over 
many additional TV stations. 

Over a score of prominent leaders 
of individual American industries will 
participate in panel discussions of 
outstanding issues of the day affecting 
their industries. These panels, which 
will be moderated by Fischer S. Black, 
editor of Electrical World, will add 
significance to each industry's story 
which follows on film. 


The series is 


Many Industries to Tell Own Story 
. «+ The film features will take the au- 
dience behind the scenes of various 
business enterprises, many of which 
have been known only through their 
“end products.” Industries will in- 
clude electricity, atomic energy, steel, 
oil, railroads, construction, sanitation, 
and insurance. 

The April 21 panel will be composed 
of R. E. Ginna, PIP chairman; Edgar 


114 


activities of a basic industry 


H. Dixon, president, Middle South 
Utilities, Inc; and Francis K. McCune, 
manager, Atomic Products 
General Electric Co 
“A Is for Atom.” 


Division, 
The film will be 


Combustion Engineering 
Runs Niagara Project Ad 


Combustion Engineering, Inc, has 
publicly come out in favor of con- 
struction of the Niagara project by 
the five New York 
electric companies. CE’s action fol- 
lowed by some six weeks a similar 
endorsement by General Electric Co 
(EW, Feb. 8, p 73). 

The firm, which manufactures steam 
generating and related equipment, like 
GE has its headquarters in the Em- 
pire State. It announced its stand on 
March 12 in full-page newspaper ad- 
vertisements in all major New York 
cities. 

Copy in the ad gave the company’s 
reply to the two big arguments that 
have been advanced by public power 
advocates; namely, that the state can 
furnish power cheaply and that Ni- 
agara Falls is a natural resource be- 
longing to the people; therefore, the 
people should develop it. Arguments 
in favor of construction by the five 
companies were given also. 

The ad closed with this appeal: 


investor-owned 


March 22, 


“If you agree that the Niagara pro)}- 
ect should be a business rather than a 
government undertaking—wire 01 
write the Senate Public Works Com- 
mittee, Senate Office Building, Wash- 
ington 25, D. C. You should also let 
your state and federal legislators know 
your views on the Capehart-Martin- 
Miller-Dondero Bill.” 


SCANNING THE ADS 


Alabama Power Co—Campaign pro- 
moting electric clothes dryers has in- 
teresting head lines under clever line- 
cut illustrations. Examples: “Soft as a 
kitten” with two kittens playing, “Soft 
as fleece with a lamb gamboling, 
“Gentle as a butterfly” with a butterfly 
gliding. 


Carolina Power & Light Co—‘The 
way to a man’s heart is easier with 
electricity!” was the head over an ad 
promoting home freezers, refrigera- 
tors, ranges, and mixers. Theme was 
that these appliances enable wives to 
cook better meals for their husbands 
in less time. 


Connecticut Light & Power Co— 
“Courage in the Rain” headed an ad 
which told of an eighth-grade student 
who saw two electric wires fall one 
rainy day and then with a friend kept 
people and cars from the wires until 
the company’s service truck arrived. 


Kansas Gas & Electric Co—*“Lovely 
to look at . . . lovelier to see by .. . 
an ensemble of matching lamps” was 
head line over ad for lamps. 


Metropolitan Edison Co—Series of 
ads on electric water heaters featured 
the contrast between not having and 
having such a heater. “Not having” 
copy was in a black reverse cut at up- 
per left corner of illustration. “Hav- 
ing” copy was in a black reverse cut 
at bottom right of illustration. Exam- 
ple: “Don’t let a cold shower get you 
down.” “Have all the hot water you 
want all the time.” Illustration showed 
a man in bath robe dashing down the 
cellar stairs. 


New Orleans Public Service, Inc— 
Ad promoting New Orleans as loca- 
tion for industries had useful check 
list of advantages in that area 
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WASHINGTON COMMENT 


JESSE MOCK 


Hearings before the Senate Public Works Committee 
during the past two weeks on Niagara power have thrown 
some light on the general political 
situation surrounding the issue. But 
they have produced little evidence 
that the committee for a 
showdown this year. 

Unless there is some dramatic turn in future hearings 
that would bring about a decided shift in the attitudes of 
committee members, there is a good chance that a dead- 
lock will result for the present session. 


Niagara hearings 
tied in with 
New York politics 


is set 


Testing His Ground . . . Close observers believe that Repub- 
lican Chairman Edward Martin of Pennsylvania called the 
present round of hearings mainly to test the opinions of 
committee members. Martin, himself, believes that the 
five leading New York electric companies should develop 
the additional 1.1 million kw of power at the Falls with 
no financial help from the government. He has two or 
three other committee members who feel the same way. 

But on the other side of the fence, there are at least 
six Committee members who lean toward public develop- 
ment of the Niagara power. Not all of these six will go 
down the line with Gov Thomas E. Dewey’s state plan of 
development, but they still would vote against the five- 
company plan. 

As near as can be determined the other three members 
of the committee still have no strong views on the Niagara 
issue. 

The factor that looms large above the Niagara power 
controversy is not the public-private power fight, but rather 
the political situation in New York. All committee mem- 
bers are aware that an all-important gubernatorial election 
is in the offing in that state, and that action on the Niagara 
power issue could be a deciding factor in the outcome of 
the election. 

For Governor Dewey, an all-out backer of state develop- 
ment, Niagara legislation is really a test of power and in- 
fluence. His stand for state development has been known 
for years and he testified last year for it before this same 
Public Works Committee. 


Dewey’s Neck Out... If he should lose, it would almost 
certainly be taken as a sign that his power is on the wane 
in affecting his state. He doesn’t relish having to go be- 
fore the electorate either as a candidate or as a Republican 
spokesman with such a defeat around his neck. 

Republican members on the committee have some ap- 
preciation of his situation. They are not anxious to do 
anything that would hurt GOP chances in New York this 
year. Margins in the House and Senate are too close to 
take any political chances that can be avoided. 

With this delicate situation in mind, it is believed that 
Senator Martin will move cautiously in handling this legis- 
lation. Because he feels very strongly that Niagara de- 
velopment should be a private enterprise job, he might 
try to bring out his bill this year. However, he will act 
only if he is sure that he can gain a solid committee ma- 
jority. 

Up to now, he has no such assurances. Nor have the 
hearings up to now produced the kind of convincing argu- 
ments that are likely to give him a stronger backing. 
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Appointment of Robert Moses as chairman of the Power 
Authority for the State of New York only complicated 
the situation as far as Martin is concerned, 

It is this authority that would construct and operate the 
Niagara power facilities if the state plan should be ap- 
proved. 

One or two committee members that had previously been 
in the private enterprise camp are now leaning toward 
state development. They think Moses is well qualified to 
do the kind of job needed for Niagara development. 


TECHNICAL NOTES 
ARCHER E. KNOWLTON 


Restarts of a shut-down turbine can be prompter if instru- 
mentation and controls afford the temperature informa- 
tion and limitation requisite to operator confidence. Short- 
ened warm-ups extend the time for week-end maintenance. 


Alnico 5 contains by weight 8% aluminum, 14% nickel, 
24% cobalt, 3% copper, and 51% iron. Its BH is tripled 
by heat treatment in a magnetic field. 


Things made and used today will be the museum pieces in 
the next century, and everybody then will wonder how on 
earth people got along with such things (C. F. Kettering). 


Two power sources must be provided for every essentiai 
bus of a plant auxiliary system. Complete loss of the unit 
should not be risked by dependence on a single source or 
feeder. 


Silicone power factor from 1 kc to over 10 megacycles and 
from —35 to 150 C is less than 0.0001. At power fre- 
quencies the silicone-liquid shows 0.0002 to 0.0003 from 
20 C to 100 C. 


Switch contact shown by bolometer test to need attention 
was found to be dissipating almost 200 w. 


Luminous ceilings for eontrol rooms may fail to gain for 
control boards the dominant attention they deserve. 


Zirconium, like austenitic stainless steels, has high electri- 
cal resistivity and low thermal conductivity. 


Fans are attached to about 75% of all power transformers 
of 10,000 kva or more. Additional units have fans applied 
in the field. 


Inert gas welding is probably the most satisfactory method 
of joining or terminating aluminum conductor if conditions 
are such that it can be used. 


Plant auxiliary power supply must be adequate when ab- 
normal system or station conditions exist such as frequency 
or voltage that is either low or high. 


Outage rate is apparently less (for circuits of modern de- 
sign) the higher the voltage. 


Half the total auxiliary requirements of a 400-Mw, 3,000 
psi turbine will go to the boiler feed pumps. 





STATISTICS 


UN Figures ‘52 Production 
Saeeeninanae Over 1 Trillion Kwhr 


93 From Samoa to Sweden, or Somali- 

land to an estimate for the USSR, the 

United Nations Statistical Yearbook 
lists annual production figures for 

&4 electric energy. The world total of in- 
dustrial and utility generation (ex- 
cluding Russia and China) came to 
1.022.400 million kwhr in 1952, with 
North America and Europe alone 
accounting for 88% of that. The 
accompanying table lists totals for 
some of the largest producers 
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World Production of Energy 1952 
Million Kwhr 


World® . 
Output Week Ended Mar. 13—8,519,000,000 Kwhr | (7° eo 
ica 18,100 
Algeria 705 
Per Cent Change From Previous Year Belgian Congo 729 
Total New Mid Cent West South Rocky i Merecco (Fr.) a 686 
US Eng. Atlan. ind. Cent. east . Mount Union of South Africa 12,533 
~ na " t? : $3 +e : 4Y ies ee +8. +s. Total, (% continent total) 14,653 
Feb. 27 40 20 «08 20 47.55 +155 j North America. ......... 539,700 
Canada 61,786 
Electric Power Statistics Preceding Mexico 5,337 


Month United States 463,056 


Seasonally Adjusted Index 160.3 
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Peak Load (Million Kw) 78.) Total, (% continent total) 530,179 
Capacity (Million Kw) : 89.8) . South America 21,200 
Hydro ay 691 Argeatina 4,701 
Fuel , 29.47 Brazil 3,082 
a a Total, (% continent total) 9,655 
' c 
ae ae Asia cane : 65,800 
Sales (Billion Kwhr) 
Residential India ; g 6,125 
Industrial Japan , 51,647 
Other 
Total, (% continent total) 60,210 
$ Million) : Eure 62 
Estimated Dec. ‘54 Peak (Million Kw pe ‘ seeseseess 362,000 
(12 Month Average) Belgium : 9,468 
Revenue per Kwhr Residential Service 
Canadian Production (Billion Kwhr .. Dec ) > Finland . 4,498 
France . 40,750 
Hungary 4,000 
FRB Industrial Production Index Fet P 124 36 Italy 30,844 
($ Billion) : 4th Ot 369.5 Norwa 1 
EW 4 Industry Production |ndext ; Jan 120.4 12 < 8,866 
BLS Consumer's Price Index Dec 115.0 Spain 9,416 
NEMA Insulation Materials Sales Inde Jan 124 133 Sweden 20,693 
Switzerland 
NEMA Household Refrig. Sales Index! Jan 95 53 G 12,709 
Metal Prices (Mar. 16 reat Britain 63,895 
Lead, N. Y., Ib ‘ ote 13 13 2 Oceania ; 15,600 
Zinc, prime Western E. St. Louis, Ib 09% 09! 
Aluminum, ingot, base price ‘ 21v% 21% 20% New Zealand 3,610 
Nickel, base price ow 60 60 Total, (% continent total) 14,907 (96%) 


Production (Billion Kwhr 36.38 
Fuel Consumption Chile : 1,872 
Gas (Billion Cu Ft) 
China-Taiwan 1,420 
Commercial 
ee Turkey 1,018 
Net Income Class A & B Companies 
Kwhr per Residential Customer Austria 8,032 
Czechoslovakia 11,500 
(12 Month Average) ' 
. eT Western Germany 56,208 
Business Statistics 
Gross National Production Annual Rate Netherlands 8,498 
ENR Construction Cost Index Mar 128.9 ] 3 Poland 12,700 
NEMA Electric Appliance Sales Index? Jan 90 69 
Copper, Conn. V., Ib... $.2934-.30 .29%-.30 Yr Total, (% continent total) 312,077 
Tin, Straits, qual. N. Y. Ib...... 92% 85 2 Australia 11,297 
Steel, billets, Pitts., ton 62.00 62.00 


Steel, scrap, No. 1 heavy, Pitts., ton 26.00 29.00 4 USSR—estimate 117,000 


* Excludi USSR ' iiniand 1 $0 : 
* Preliminary * “Revised +1947-49—100 1949=100 pret ee ne ame see 


small producers (P)—public se only, other- 


wise total is public plus industrial use 


March 22,,1954 @ ELECTRICAL WORLD 





FINANCIAL 


CEI, CTS Sign Power Pact 


Transit Board approves energy agreement negotiated be- 
tween Cleveland Electric Illuminating and City Transit System 


Cleveland Electric Illuminating Co 
and Cleveland Transit System have 
negotiated a power supply agreement 
for the remainder of 1954, with no 
increase in rates to the CTS. Final 
approval was given by Transit Board 
earlier this month. New agreement is 
a continuation, with minor modifica- 
tions, of CEI-CTS power contract 
which expired Dec. 31, 1953. 

The action puts off, for this year at 
least, any rate fight between the utility 
firm and CTS. 


CEI Asks for Rate Hike . .. On Feb. 
5, CEI notified all its customers it 
would seek, through the Public Utili- 
ties Commission, a general increase 
in rates throughout its service area 
and notified the city of Cleveland that 
its present rate contract would be can- 
celled Aug. 9, 1954. This increase 
would average 6.4% to all customers. 
The CTS power contract is not covered 
by this rate increase application since 
it is in the separate term contract cate- 
gory established by law and can be 
negotiated directly with the customer 
concerned. 

Officials at CEI would not say why 
no increase is being asked of CTS at 
this time, when the utility would be 
within its rights to do so. They say the 
CTS rate schedule is “currently under 
study” and the present contract is 
being extended so that more time can 
be devoted to the project. They would 
give no indication whether CTS’ rate 
would be raised when the present in- 
terim contract expires at the end of 
this year, beyond saying that “a re- 
quest might be made in line with re- 
quests now before the Public Utilities 
Commission in regard to other cus- 
tomers.” 

Present Power Rates . . . At present, 
CTS power rates are set up as follows: 
$1.25 demand charge for each kilowatt 
of the billing demand per month, with 
a guaranteed minimum billing demand 
of not less than 20,000 kw; an energy 
charge of $0.009 per kwhr for the 
first 1.1 million kwhr per month, and 
a charge of $0.00475 per kwhr for 
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any excess; and a sliding fuel adjust- 
ment pinned to the price of 
coal and providing that for every l¢ 
per ton increase over $4 per ton, an 
additional charge of $0.00000625 per 
kwhr will be made. Should the price 
of coal go below $4 per ton, the same 
amount would be subtracted. Right 
now, a coal allowance of about 
$0.0018 is being added for each kilo- 
watthour. CTS is now spending be- 
tween $1 million and $1.2 
per year for power. 

According to Donald Hyde, CTS 
general manager, the transit system, in 
contrast to residential and industrial 
power consumers, has had rate raises 
of approximately 30% in the past 
decade. The biggest increase came dur- 
ing the last rate battle between CTS 
and CEI in 1949, when about a 15% 
increase was granted. 

It is Hyde’s belief that CEI will 
hold back on further increases to CTS 


cost 


million 


because the utility might well “price 
itself out of the market.” Hyde ex 
plains that if CEL proposes further 
rate CTS, the Transit 
Board will have to re-examine its en 
tire proposed program of putting elec- 
tric-powered trackless trolleys on such 
main arteries as Euclid Ave., Madison 
Ave., and W. 25th St. Overhead wires, 
left over 


increases to 


from the streetcar era, are 
still standing on these lines. 

Hyde states that CTS is finding 
more and better ways of maintaining 
its Diesel fleet economically, and that 
any further rate increase by CEl 
might cause the utility to lose money 
rather than make it. This fall, how- 
ever, CTS will greatly expand its 
power needs when it opens the now- 
building east-west rapid transit line 

In making its across-the-board re- 
quest for higher rates to the Public 
Utilities Commission last Feb. 5, CEI 
stated that it was the first general in- 
crease asked of the public in the com- 
pany’s 73-year history. CTS’ Hyde 
believes that the public has had several 
raises in the past few years, since 
power hikes to CTS have been reflected 
in recent increases in Transit System 


fares. 


Backs Fair Value Rate Base 


The North Carolina Supreme Court 
has affirmed a fair value rate base for 
the Southern Bell Telephone & Tele- 
graph Co, but has denied the com- 
pany economic depreciation. 

In its review of both the North Car- 
olina Utilities Commission order and 
subsequent reversal of that order by 
the Superior Court of Mecklenburg 
County, the Supreme Court observed 
that “from 1945 to April, 1952, South- 
ern Bell was granted applications for 
increases in its five separate 
times. The total amount heretofore 
allowed is $7,146,000. The last order 
allowing an increase was entered April 
28, 1952, and this application for still 
another increase was filed July 21, 
1952, only about three months there- 
after.” 

“During this period, appropriately 
referred to as the postwar period, the 
net return of Southern Bell in the 19 
states in which it operates has been 
approximately 4.8%, while in North 


rates 


1954 


Carolina, according to its figures, if 
has been 5.40%. During this period it 
has increased its capital stock from 
175 million shares in 1945 to 615 mil 
lion shares as of July 31, 1952...” 


Rates up 100% . The court contin 
ued: “The frequent grants of permis 
sion to Southern Bell to increase its 
rates has caused the monthly charges 
for telephones, during this postwar 
period, to increase by approximately 
100%—in Raleigh from $5.25 to 
$10.25.” 

The court noted that the commission 
found the net original cost of the prop 
erty to be $69,153,380 as of July 31, 
1952, while of the same date the cur- 
rent cost of the property amounted to 
$80,142,950. After making certain ad 
justments the commission found that 
for rate making purposes the net in- 
vestment of the company in North 
Carolina to be $68,599,569. 

As to the rate of return, the court 
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noted the commission found that a 
6% rate of return to be fair and just 
to the applicant and to the public and 
one which will produce additional 
gross revenue not in excess of $1,648,- 
056. The company’s original applica- 
tion was for $3,426,000 

[he company, in its appeal to 
the Superior Court of Mecklenburg 
County, N. C., claimed that the com- 
mission had not found the fair value 
of the property as is required by the 
North Carolina law, and, secondly, it 
gave no weight to economic deprecia- 
tion which the company claimed was 
essential in maintaining the integrity 
of its property. 

The Superior Court found for the 
company on both these counts and re- 
manded the case to the commission 
which appealed it to the Supreme 
Court of North Carolina. 

In its findings, the Supreme Court 
stated, “The primary questions posed 
by appellant’s assignments of error 
may be boiled down to one simple 
issue: Did the commission, in the con- 
sideration of the application of South- 
ern Bell, follow the clear mandate of 
this statute, G. S. 62-124 (findings of 
fair value) [parenthesis supplied]? The 
court below answered in the negative. 
A full consideration of the 
compels an affirmance.” 


record 


Fair Return on Investment ... As to 
the operation of public utility corpora- 
tions, generally as compared with non- 
regulated enterprises the court said, 
“By no means the least of these gov- 
ernmental benefits is the assurance 
that its stockholders shall have a fair 
return on their investment 
supplied|.” 

The court continued: “ ‘In fixing any 
maximum rate or charge, or tariff of 
rates or charges for any common car- 
rier, person or corporation subject to 
the provisions of this chapter, the 
commission shall take into considera- 
tion if proved, or may require proof 
of, the value of the property . . . used 
for the public in the consideration of 
such rate or charge or the fair value 
of the service rendered in determining 
the value of the property so being 
used for the convenience of the public. 
It shall furthermore consider the origi- 
nal cost of construction thereof and the 
amount expended in permanent im- 
provements thereon and the present 
compared with the original cost of 
construction of all its property within 
the state; the probable earning capac- 

(Continued on page 208) 


[emphasis 


Today in Utility Finance 
YIELDS (%) 


G ‘ommon Stocks 
2nd ard 


} 


2.82 
2.83 


END OF 
4th 1953 3.07 
3rd 1953 3.30 
2nd 1953 2.34 
Ist 1953 8.15 


QTR 


| 
Data: Reis & Chandler, Inc. 


EARNINGS 


Company 


Earnings Per 
Net Income Common Share 
1954 1953 


Period 
Months Ended 1954 1953 


Jan. ,030 .465 ,403 ,746 Dain $.. 

Jan. .445 ,800 , 285 ,342 1.87(a) 50(a) 
Jan. , 164,481 2,501 ,843 1. 99(b) 88(b) 
Jan .427 .450 , 050 066 : 46 
Jan. 3,814,238 3,693 , 262 2.{ 5 rat 
Jan 778.119 129 , 293 2 33 2.40(f) 
Jan. 2,550,208 : ‘339,571 3.55 3.34 


1953 1952 1952 
Atlantic City Electric ; : Dec. .261,603 $2,779,980 $1.83 
Central Hudson Gas & Electric ; Dec. ,661,124 2,334,768 0.85(g) 
Central Illinois Light : Dee. 3,236,251 %,002,608 a(t 2.78(h) 
> : 
2, 





Dallas Power & Light 
Gulf States Utilities 
Middle South Utilities, consolidated 
Montana Power and - ubsidiaries 
Portland General Eleci~ic 

Public Service of Indiana 

Tampa Electric 


NWNNWl Nw 


Consumers Power ‘ Dec. 836,390 19,750,356 j 2 65(j) 
Hartford Electric Light ; Dec. .435 ,223 2,681,542 3 .20(i) 2.5003) 
lowa Power & Light : Dec. 917,546 3,545,007 1.04 1.74 

‘Notes 1 igures shown for the last six companies have been audited; (a) Based on 4,221,832 shares in 
1954 and 3,905,210 shares in 1953; (b) Based on 7,125,000 shares in 1954 and 6,650,000 shares in 1953; 
(ec) Based on 1,500,000 shares in 1954 and 1,458,333 shares in 1953; (f) Based on 4,251,060 shares in 1954 
and 3,780,768 shares in 1953; (g) Based on 2,259,642 shares in 1953 and 2,021,399 shares in 1952; (h) Based 


on 1,000,000 shares in 1953 and 900,000 shares in 1952; (i) Based on 949,500 shares; and (j) Based on 
shares outstanding at the year-end. 


FINANCING 


Company and Description 


Amount of 
Offering Offering 
(000) Price 


Yield to 
Public 
WEEK OF MARCH 11-17 

Bonds 

Alabama Power—lIst mtg 344% due 1984 re $17,000 
FE! Paso Electric—ist mtg 344% due 1984 aan ; 5,000 
Pennsylvania Electric—Ist mtg 344% due 1984. 12,000 


Preferred Stocks 


E) Paso Electric 


101.467 % 
102 .461 
101 .665 


15,000 sh 4.12% no par ; $1,500 $101.98 


Common Stocks 

Wisconsin Public Service—316,867 sh (being offered common- 
holders on |-for-7 basis, record Mar. 12 to expire Mar. 30; 
employees will get right to subscribe up to 10,000 shares of un- 


subscribed shares) $5,830 


SCHEDULE FOR MARCH—APRIL 
Bonds 


Detroit Edison—lIst pete due 1984 ,000 
Pacific Power & L igh 1t—Ist mtg due 1984 ah ,000 
San Diego Gas & Electric Ist mtg due 1984 paar reen ,000 
Georgia P -ower— lat mtg due 1984 xh 2 ,000 
Community Public Service—Ist mtg due 1984 3,000 
Central Power & Light—lIst mtg due 1984 ,000 
Southern Indiana Gas & Electrio—ist mtg due 1984 ai ,000 
Ohio Power—Ist mtg... 20,006 
Los Angeles Department of Water & Power—electric ° plant reve- 

nues due 1955-84 5,000 
West Penn Power—Ist mtg due 1984. ... r ,000 


Preferred Stocks 

Louisiana Power & Light—70,000 sh $100 par............ ; ,000 
Dallas Power & Light—70,000 sh no par set wsses ,000 
Rochester Gas & Light-—50,000 sh $100 par......... . 5,000 
West Texas Utilities —60,000 sh henapovepes ,000 
Ohio Power—50,000 sh $100 par pa osewkin 5,000 
Northern States Power (Minn.)——150,000 sh $100 par 15 5,000 
Arkansas Power & Light—70,000 sh $100 par. 7,000 


$18.40 


Bid Date 
Mar. 23 
Mar. 29 
Mar. 30 
April 6 
April 6 
April 12 
April 13 
April 14 


April 14 
April 20 


Mar 
Mar 
Mar. 25 
April 
April 
April 2 
April 2 


Common Stocks 

Utah Power & Light—200,000 sh 

Southern Indiana Gas & Electrio—114,166 eh (to be offeres| ‘com- 
tnonholders o)\ @ 1-for-7 basis, record Mar. 24 to expire April 8) 

Pennsylvania Power & Light-——704,917 shares (to be nee 
commonholders on a 1-for-7 basis, record April 2) . ; 

Texas Utilities 250,000 sh 

Northern States Power (Minn. J—1,219 856 beh (to be offered 
commonholders on 1-for-10 basis) . ‘ 


Mar. 


April 13 


Notes (a) Smith, Barney & Co, underwriters; (b) First Boston Corp, underwriters 
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Mobile 


Additional height to clear a super 
highway under construction was built 
into a Southern California Edison Co 
multicircuit steel bridge-type trans- 
mission tower while the structure was 
raised by mobile cranes. Four 35-ton 
capactiy cranes held the tower carry- 
ing 11 energized 66-kv circuits in an 
elevated position until eight 7-ft ex- 
tensions could be bolted into position. 


ELECTRICAL WORLD @ March 22, 


CONSTRUCT 


The transmission structure, weigh- 
ing 77,000 lb, is a 98-ft bridge sup- 
ported by two towers, one 130 ft high 
and the other 116 ft high. The shorter 
tower is located on a hillside. 

Mobile cranes were positioned op- 
posite to each other, two to a tower. 
To begin the operation, a slight ten- 
sion was applied simultaneously by 
each crane so that tower bolts could 


1954 


OPERATE MAINTAIN 


Extension legs are bolted 
to tower base after . 


= Structure was raised 7 ft 
by four mobile cranes 


Cranes Lift 77,000-Lb Tower 7 Ft 


be loosened more easily. The struc- 
ture was lifted slightly more than 7 
ft and the extensions were bolted to 
Then the structure was 
carefully lowered into position and 
held while extensions were bolted to 
the towers. 


the bases. 


Each tower leg was multi-guyed in 
two directions during the operation as 
a safety precaution. 





NO), ATA eM 
a) 


AVAILABLE FOR THE FIRST TIME, General Electric’s CF-7 
hook-on recording volt-ammeter now makes it possible for 
you to get 30-day records of current, without cutting con- 
ductors or interrupting service. This new kind of recorder also 


Why 
General Electric 
Hook-on Indicators 
Save You Time 


EASY HOOK-ON INSTALLATION and 
finger-tip range selection are features 
unique to this G-E wattmeter, which 
quickly determines single- and polyphase 
kilowatts and vars in balanced 3-phase 


gives you voltage records over a wide range. Seven ranges 
provide a maximum number of applications at a minimum 
instrument investment (15/75/150/750 amperes; 150/300 
750 volts). An external range switch simplifies range changing. 


circuits. Use the hook-on wattmeter to 
locate overheated motors before trouble 
starts. Simply clip voltage leads across 
lines, hook transformer on to con- 
ductor, and read in kilowatts, 





Completely New G-E Hook-on Recorder 
Records Amps Without Interrupting Service 


CARRIES ASA INSULATION RATING OF 8700 VOLTS 


. 


SAFE AND ACCURATE: Butyl molding makes possi- 
ble a transformer insulation rating of 8.7 kv. Even 
high-voltage circuits may be tested. Calibrated accu- 
racy is +3% of full scale (4% above 625 amperes). 


AK-3 INDICATES POWER FACTOR DIRECTLY 
. 


NO CALCULATIONS NECESSARY with 
this handy power-factor indicator. Ac- 
curate to within 0.05 PF, the AK-3 pro- 
vides a direct reading of leading or lag- 
ging PF on any balanced 3-phase circuit. 


By detecting low PF with the AK-3, 
you can determine the need for ca- 
pacitors. Notice that there are no 
complex connections; just clip on leads, 
hook on, and rotate dial for reading. 


FAST, CONVENIENT INSTALLATION: Application of the 
hock-on principle to the CF-7 makesinstallation a simple 
matter. Merely connect the recorder to a suitable power 
supply, select proper range, and hook on to conductor. 


SECTION A602-279 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


Please send me a copy of the bulletin(s) 
checked below: 


GEC-901 AK Hook-on Indicators 
GEA-6104 CF-7 Hook-on Recorder 


Name 
Company 
Street 


City Zone State 


FOR DETAILS on how G-E hook-on 
instruments can save you time by 
simplifying measurement, contact your 
Apparatus Sales Representative or clip 
and mail coupon for free bulletins. 
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SINGLE-PHASE WATTHOUR METER 


TYPE 1-50-$ 
' 
2' Bs 
3,97 


©  KiLowaTTHOURS MULTIPLY BY 10 


50 surcees 240 vers J owe MK 12 


60 crests &83% soon ATI 
eo 


NEW 034 257 522 


General Electric MADE HUSA 
Type |-50 watthour meter, , 
rated 50 amperes 





NEWEST MEMBER of the General Electric 1-50 family, the comparable to the proven oto. a I-50. Newly designed current 


oO-ampere 1-50 watthour meter has performance characteristics coil construction and light-load plate assure greater accuracy. 


RATIO OF METER READINGS ome PF. 1.00 
$ TO TRUE WATTHOURS maa =P.F. 050 


100 


AMPERES 


STRAIGHT-LINE ACCURACY up to 200 UNIT CONSTRUCTION of new 50- 
amperes, as shown in these Joad curves, amp 1-50 helps assure inherent 
means greater stability and dependability in high accuracy over many years, 
all applications of this new G-E meter. reduces testing and repair expense. 


* FOR A SAMPLE DEMONSTRATION of the new General Electric 50-ampere 1-50 watthour 


meter, newest member of the growing 1-50 family, or for more information, contact your nearest 


G-E apparatus representative, or write: Section 601-103, General Electric Co., Schenectady 5, N.Y. 





3 REASONS WHY THIS 


NEW GE METER 


WILL LOWER YOUR METERING COSTS 


MAGNETIC SUSPENSION SYSTEM, COMPLETELY NEW STATOR design with NEW 50-AMPERE METER. incor- 
identical to the 15-amp I-50’s “‘float- butyl-molded current coil assembly (arrow) porates all the proven features of 
ing disk,” eliminates bearing wear, eliminates possible changes in calibration, the 15-amp I-50 meter to bring you 
keeps inaintenance cost to minimum. assures consistent, high insulation level. greater dependability and accuracy, 
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PLANTING WILLOWS in fly-ash bed was done during month of 
Willows are spaced about 6% ft apart 


April by three men. 


Can Willows Stabilize Flyash Bed? 


In an attempt to stabilize the flyash 
bed at its B. C. Cobb Plant, Con- 
sumers Power Co has planted willow 
cuttings in the dike-enclosed marsh- 
land. The experiment is under the di- 
rection of R. H. O’Neil, the company’s 
forester 

Cuttings, 30 in. long, were secured 
from a hedge-row of black willows at 
the beginning of each day’s planting. 


They were tied together in bundles of 
25 and wrapped with wet burlap to 
keep them from drying out prior to 
planting. 

At first, iron bars were used to 
punch holes for the cuttings, approxi- 
mately 62 ft apart, in the ash. This 
was found to be unnecessary because 
cuttings could be pushed into the fly- 
ash without injury to the cambium. 


WILLOWS GROW in a fly-ash bed. A few of the 6,900 that were 
planted were killed by rodents and some were washed out 


A three-man crew cut, bundled, and 
planted 6,900 willows during April. 
Spring and summer losses were negli- 
gible. Rodents, probably muskrats, 
killed a few. cuttings by eating the 
bark from them. Some others were 
washed out by the water carrying the 
flyash. But most of the cuttings took 
root and are growing, as shown in 
the illustration. 


Bulldozer Drives Pole 
Into Swampy Bog 


LEN HAYDEN, Division of Power Supply, Puget Sound Power & 
Light Co, Sumner, Wash. 


Puget Sound Power & Light Co uses a bulldozer as a 
pile-driver when setting poles in swampy ground. The 
“cat” drags the pole into place, lifts it upright with the 
boom, then drives the pole into the ground as its weight 
pulls straight down on the winch line, which chokes the 
pole 15 ft above the ground. Men with hand lines hold 
the pole plumb during driving. 

As the winch line is wound on the drum, the pole is 
depressed into the ground. When firm ground is en- 
countered in the bog, the end of the bulldozer may be 
lifted several feet off the ground. The winch is released 
momentarily to permit the bulldozer to fall free but the 
line is snapped taut before the tractor treads touch ground. 
Three such yanks will drive a 65-ft pole 8 ft into soft 
ground. 


DRIVING POLES in swampy ground is done with a bulldozer, which 
also pulls the pole into place and lifts it to upright position 
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Blanket Installation of 
Capacitors Saves $320 


DON E. HAASCH, Senior Engineer, Idaho Power Co, Boise 


Installation of distribution capacitors on an area basis 
saved Idaho Power Co an estimated $320 in engineering 
and installation time compared with installing units on an 
individual substation basis. The complete project covered 
the placing of 8,000 kvar of banked units on 15 rural 
feeders to serve anticipated increases in pumping load. 
Savings due to blanket installation are estimated as 25% 
of engineering time and 20% of installation time, or 
about 40 cents for every kvar of capacitor that was 
installed. 

In 1953 a large increase in pumping load was scheduled 
on the ends of feeders on three substations in the eastern 
division. Calculations indicated that without additional 
capacitors the resulting power factor and load would re- 
sult in excessive voltage drop on the 12.5-kv feeders and 
the 46-kv transmission system. The division area is well 
over 200 miles from the base operating point of company 
mobile construction crews. Thus, if engineering and in- 
stallation were done on a substation basis, organization 
and travel time would include a sizable duplication of 
effort. 

The first step of canvassing the entire area to determine 
the location and need for individual banks took 10 days. 
Included in the division are 15 feeders, five substations 
and about 600 pole-miles of line. From information on 
transformers, type of load, phasing, and source of feed, 
load and voltage profile charts were made and capacitor 
locations determined. 

In all 8,000 kvar of capacitors were required, with 6,000 
kvar to be switched and 2,000 kvar to be fixed. Banks 


TESTING CURRENT TRANSFORMERS is accomplished in 30 sec 
after the sct-up has been made and operator is in position 
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ONE OF MANY is this 300-kvar bank of switched capacitors installed 
at a saving of about 40 cents per kvar. Three crews placed poles, 
raised units, and connected controls and energized banks 


consisting of 12 units rated 25-kvar each were used. With 
this amount of capacitors to be installed, it was economi- 
cal to put three installation crews on the project. 

The first crew travelled each feeder and placed new poles 
for the switched banks. They were followed by the sec- 
ond crew that installed the banks, while the third group 
connected the controls and energized the banks. This pro- 
duction line method assured the greatest efficiency, par- 
ticularly as each crew gained experience with the indi- 
vidual tasks. Total construction time to install 8,000 kvar 
was but six weeks. 


Current Transformers 


Tested Quickly 


Memphis Light, Gas & Water Div developed a panel, 
using the Knopp instrument, current-transformer test 
set, for quickly testing current transformers in their labora- 
tory. 

Current transformer under test is clamped in position 
quickly with clamp-on pliers. Once the set-up has been 
made and with meter tester standing in position, only 
30 sec are required for the test. One man can test 65 to 
70 CT’s a day. 

Loading transformer on the test panel has a standard 
CT with a ratio range from 600/5 to 5,000/5. Loading 
transformer itself handles ratios of current transformers 
under test up to 600/5. 

The board has a wattmeter, ammeter, voltmeter, and a 
low power-factor wattmeter. It also includes switches 
for standard calibration, supply, burden, and operation as 
well as a phase shifter. 





FEEDER VOLTAGE REGULATORS 


a complete line of both step and induction 


aM er) 
induction regulators 
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IRS single-phase 
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MLT32 three-phase 
ty et tle) 


ADVANTAGE OF CLASS 1 
ACCURACY is illustrated in 
diagrams at right which show 
how a reduction in effective 
bandwidth permits a greater 
voltage drop in primary, 
transformer, and secondary 
while maintaining the same 
voltage standards from first 
to last consumer. 





‘gt-tiilators with the economy of 


Class 1 Accuracy at no extra cost 


Whatever your voltage problem, you'll find 
a dependable, low-cost solution in this com- 
plete line of General Electric feeder voltage 
regulators. 


G-E Induction Regulators, available for 
circuits up to 15 kv and 3000 kva, provide 
smooth, stepless control and need virtually 
no maintenance. For close regulation of 
single-phase feeders where operations are 
frequent and immediate voltage correction 
is required, G-E Type IRS single-phase 
induction voltage regulators offer the finest 
regulation obtainable. Their rugged operat- 
ing mechanism and the elimination of 
switching contacts give you a maintenance 
record unbeaten anywhere. Type IRT three- 
phase induction regulators offer the same 
advantages of rugged construction, long 
life, and negligible maintenance. 


G-E Step Regulators assure dependable 
and economical regulation where you 
handle large blocks of power, and where 
you need supplementary regulation on your 
branch and rural feeders. For three-phase 
circuits, station-type MLT32 regulators 


adjust voltage in thirty-two 5/8% steps 
(Best suited for lines with balanced loads). 
They feature accessibility and ease of main- 
tenance of switching mechanism. G-E Type 
ML32 single-phase step regulators also 
adjust voltage in thirty-two 5/8% steps, 
and give low-cost, dependable regulation 
on branch and rural circuits. 


Class 1 Accuracy, the highest accuracy 
classification defined by ASA Standards, is 
a standard feature on all G-E voltage 
regulators. When compared with regulators 
with Class 2 or Class 5 accuracy, the G-E 
regulator with Class 1 accuracy permits 
(1) greater feeder length at the same load 
density, (2) greater load on existing feeders, 
or (3) higher voltage standards on existing 
feeders. Insist on Class 1 Accuracy con- 
trols. They mean dollars in your pocket 
with not one additional cent in investment. 


For More Information about G-E voltage 
regulators, contact your nearest G-E Appa- 
ratus Sales Office or authorized agent. Or 
write Section 423-4, General Electric Com- 
pany, Schenectady 5, New York. 
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CLASS 1 Control Accuracy 


Class 2 accuracy Class | accuracy 


Decreased effective bandwidth (see cross-hatched area ot 


right) permits increased feeder loads, while maintaining the 
same voltage standords. 





COPPER PRIMARY TERMINALS 






BUTYL CASE AND BUSHING 


STAINLESS STEEL BASEPLATE 


i 


ALUMINUM SECONDARY 


TERMINAL COVER a 
a 






‘GALVANIZED STEEL MOUNTING BRACKET 


CORROSION-RESISTANT materials 
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B-0.5 
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B-4.0 
B-8.0 


HIGH ACCURACY of new G-E current transformer is illustrated New JKW-3 is suitable for accurate metering down to 5% of 
in these characteristic ratio and phase angle curves at 60 rating and for relay operatien up to twenty times rated current. 
cycles. At left: 10 to 800 amperes, with normal current; at The ASA accuracy classification of this transformer is 0.3 at 
right: 10 to 800 amperes, up to 22 times rated primary current. burdens: B-0.1 to B-2.0. 
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A 9000-volt butyl-molded current transformer 
for outdoor applications 


NEW TYPE JKW-3 OFFERS SIX MAJOR FEATURES 


ONE THIRD SMALLER in all ratings LIGHT WEIGHT of current transformer, only UNIFIED CONSTRUCTION OF 
than other top-connected 5 KV de- 42 pounds, facilitates handling and in- JKW-3 assures high mechanical 
signs, the new General Electric JKW- stallation. Weighs 1/3 less than other top- strength. Butyl serves as in- 
3 transformer is easier to install. connected 5 KV outdoor designs. sulation, case, and bushing. 


VERSATILE MOUNTING, the new General Electric JKW-3 pension hooks. This versatility of positioning and mounting re- 
transformer is applicable to bottom- top- or side-con- duces installation cost. Two L-shaped brackets are supplied 
nected installations. It can be platform-mounted, bolted with each transformer. Auxiliary L-brackets for U-bolt 
directly to a crossarm, or attached by U-bolts or sus- mounting and suspension hooks are available upon request. 


FOR MORE INFORMATION on the new G-E 5000-volt outdoor current transformer, contact your nearest G-E 
representative, or write for Bulletin GEC-1222 to Section 604-39, General Electric, Schenectady 5, N. Y. 
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ENGINEERING REFERENCE SHEET 


Properties of Alathon, Teflon and Nylon 


A quick reference tabulation of electrical, mechanical, thermal and other properties, and uses 
for the thermoplastics in molded form. 


Data for these thermoplastics furnished by E. |. duPont de Nemours & Co. 


' 
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ALATHON TEFLON NYLON 
Property Method (polythene resin) (tetrafluorethylene (powder, 
resin 


Molded Molded Molded 
1 TF-1 FM-3001 
Electrical 

Dielectric strength, short-time D149-44 480 470 
step-by-step i D149-44 430 410 

Volume resistivity D257-46 > 4x 10" 
Dielectric constant, 60 cycles D150-47T ’ 2.0 4.6 
10° cycles D150-47T : 2.0 45 
10° cycles D150-47T , 2.0 3.5 
Power factor, 60 cycles D150-47T <0, 0.04 
10° cycles D150-47T Y 0.04 
10° cycles D150-47T t 0.03 


Mechanical 


Tensile strength, —7OF Ib /sq in. D638-46T 12,900 
TTF Ib /sq in. D638-46T 1,800 7,000 
170F Ib /sq in. D638-46T 1,000 6,760 
Elongation, ~—70F % D638-46T 2.0 
77F D638-46T 110 90 
170 F ‘ D638-46T 600 320 
Modulus of elasticity, 77 F Ib /sq in. D638-46T 58,000 260,000 
Shear strength Ib /sq in. D732-46 , 3,800 8,400 
Impact strength, Izod, 40F ft-lb /in D256-47T , 2.0 0.6 
70 F ft-lb /in. D256-47T 40 1.0 
Stiffness, 77F Ib /sq in. D747-48T 60,000 
Flexural strength, 77 F Ib /sq in D790-45T did not break 8,000 
Compressive stress at 1‘. deformation Ib /sq in D695-441 670 3,000 
Creep in flexure 67 120 
Hardness, Rockwell D785-48T 
Shore durometer D676-47T D55 
Thermal 
Flow temperature deg F D569-48 224 (1) 
Coefficient of linear termal expansion per deg F D696-44 9 x10~ 5.5 x 107 
Thermal conductivity BTU /hr /sq /ft ‘deg F /in. (2) 2.3 ‘7 
Specific heat 0.55 0.25 
Deformation under load, 122 F, 2,000 Ib /sq in. % D621 -48T 0.6 (5) 25 
Heat-distortion temperature, 264 Ib ‘sq in. deg F D648-45T (1) 140 
66 Ib ‘sq in deg F D648-45T 107 270 


Miscellaneous 


Index of refraction Ne D542-42 1.51 1.35 1.53 
Water-absorption % D570-42 <0.01 0.0 0.4 
Flammability in, /min D635-44 1,1(3) nonflammable self-extinguishing 
Specific gravity D792-48T 0.92 2.1-2.3 1.09 
Mold shrinkege in. /in 0.02-0.05 (1) 0.015 
Compression ratio D392-38 2.1-3.6 (1) 2.2 
Resistance to weathering fair (4) excellent good 
Basic color white light cream 
translucent opeque translucent 
Resistant to water, acids, alkalies, all chemicals except esters, ketones, com- 
oxygenated solvents molten alkali metals mon solvents, alka- 
and fluorine lies, weak acids 
Not resistant to chlorinated solvents, molten alkali metals Phenol, formic acid 
aliphatic and aromatic and fluroine concentrated mineral 
hydrodarbons acids 


Uses ; 
Alethon: Insulation for high-frequency wires, cables and equipment; “potting’’ compound for encasing coils end other components; storage battery parts; pipe and fittings 
for water and chemicals, protective coverings, liners for peckeges 

Teflon: Insuleting tape for motors, generators and conductors; insulation for high-frequency, high-temperature, high-voltage wires and cables; coaxial cable spacers and con- 
nector inserts; non-sticky surfaces 

Nylon (FM-3,001): Abrasion-resistant jacket for cables, solvent-resistant (esterlubes) jacket; electric blanket wire; electrical tubing; aircraft hookup wires 


woven anganuna aang tit UL ARUN UON N Huvaeieaet jee vaanaegU Ube SoA UNTRUE ane anngeae anne neet ene eeannennet MM MM pinnate 
Tests have been performed by A.S.T.M., methods unless otherwise Indicated. Data shown are average values and should not be used for specifications 
(1) Test not applicable 

(2) Thermal conductivity measured by Cenco-Fitch epperetus 

(3) Flammability of “Alethon” obtained by A.S.1T.M. method 0568-43 

(4) Outdoor durability of black-ciemented “'Alethon™ is excellent 

(5) Deformation under load for Alathon determined at 100 Ib/sq in. (standard for non-rigid plastics) 
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The recent tremendous increase in the use 
of tube instead of wires for instrumentation 
and control purposes has led to an important 
new development—cabled tube. This is an 
armored group of long tubes twisted together 
to permit bending without distortion. An 
insulating tape is wrapped over the bundle 
of tubes to prevent electrolytic action. Then 
interlocking, flexible galvanized steel armor 
is applied, like BX. This protetts the tubes 
from injury during shipment, storage, in- 
stallation, and in service. Standard fittings, 
boxes and cabinets can be used for junction 
boxes and terminations. To make it possible 
to readily identify each tube, one tube in each 
layer is colored; the position of each tube in 
each layer in relation to the coded tube 


remains the same throughout the length of 
the cable. 

The tubes usually are copper, but aluminum 
tubes can be used for special purposes. For 
unusually corrosive situations, a plastic outer 
sheath can be applied. As many as 19 tubes, 
%" OD, can be cabled, and supplied in 
lengths up to 1,000 ft. 


Since the tubes carry not electricity but air, 
nitrogen, helium, or a fluid, they are espe- 
cially attractive in potentially explosive loca- 
tions, as in refineries and chemical plants. 
Utilities are also turning decisively to this 
new cable, while automatic process control 
(automation) is a rising application. 


Revere, as a supplier of tube for this pur- 
pose, calls this cabled tube development to 
your attention as a matter of general and 
perhaps specific interest. See Revere for 
copper, aluminum and brass tube and pipe, 
electric welded steel tube, and lockseam 
tube, Call the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimor:, Md.; Chicago ‘aad Clinton, IIL; Detroit, Mich; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N.Y. Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” 
ON NBC TELEVISION, SUNDAYS 


Showing the construction of Crescent 
Armored Multitube, made by Crescent 
insulated Wire and Cable Co., Trenton 5, 
N. J., which will supply further informa- 


tion on request. 
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Versatility is a wonderful thing if it is practical. Moloney Underload Tap Changer 
Equipment combines both practicality and versatility because it is a self-contained 
mechanism highly flexible for adaptation to many special applications. Unusual 
operation or installation conditions pose no problems which consultation with 
our Engineers cannot overcome. The Moloney Underload Tap Changer with the 
exclusive principle of “reactor by-pass switching” eliminating reactor loss and 
voltage drop can be integrated into an engineered unit especially suited to efficient 


operation within your system. wena-t2 


MOLONEY ELECTRIC COMPANY 


FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA 


Power Transformers e@ Distribution Transformers « Load R 


al 


i 


0 


Contra 
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Moloney offers a complete line of regulating equipment which can be had 
in any Kva and voltage rating. Whatever your system requirements may 
be—great or small—Moloney Underload’ Tap Changer Equipment is 
available to help add efficiency and dependability to your service. 


Transformers « Step Voltage Regulators « Umit Substations « Electronic Transformers 
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Meter-Testing Jumper Avoids Short Circuits 


J. G. MESSICK, Meterman A, Ohio Power Co, Lima, Ohio 


Jumpers, 


one illustrated, 


like the prevent accidental 
short circuits when changing meter connections to parallel 
potential coils or make a series test of current coils on 
}-wire, 3-phase, or other 2-element meters. 

Unless precautions are taken, a hazard is present when 
inserting customary jumpers or leads having spade-type 
connectors under the binding screws because there is very 
little clearance between terminals of potential links. A 
spade connector may also be pulled out by a strain on the 
jumper and drop to a terminal of opposite polarity. A 
240-y short circuit may occur. 

Each jumper is provided with a terminal that may be 
screwed into any meter terminal after the binding screw 
is removed with a split-bit screw holder. The screw end 
of the jumper consists of a piece of insulated No. 10 solid- 


VALVE-HANDLING JIG on fork-lift truck reduced removal and 


replacement time of lower control valves by 75% 


_Connection 
Toped 


/ *-Vo./0 Ins.Cu Wire 


“Screw, Silver Solder 
fo Wire 


~I8-In. Flexible Cord 


Bottery Clip ond Insulotor-~ 


copper wire silver-soldered to the screw terminal and also 
to an 18-in. insulated flexible lead with a small insulated 
battery-clip terminal. The entire jumper has synthetic 
insulation and the soldered joints are covered. 


Cut fo pass spring stud 
Section 


Oritt for £ "polt-7 


if brass ring. 


Section 
B-B 
Swivel 
Joint 


Cold-rolled stee/ 
turned to loose 
fit in upper pipe 
ond tight fit in 
lower pipe 





CONTROL VALVE (dotted lines) is shown as it rests on the jig. 
Swivel joint at top of the jig aids attaching valve to jig 


Jig Expedites Handling Lower Control Valves on Turbines 


A. L. SMITH, Maintenance Supervisor, Sporn Plant, Central 
Operating Co, New Haven, W. Va. 


A jig mounted on a fork-lift truck reduced manhours 
* 75% for handling the lower control valves during turbine 
Four removed and re- 


maintenance valves can now be 


placed by four men in 1.5 to 2 hr. 


134 


The four valves are below the turbine shell and are half 
of the control valves on each of the four high-pressure 
turbines at Philip Soorn plant. All valves must be re 
moved periodically (approximately every 8 months) for 
cleaning the stems and bushings. 

Because each valve with its stand weighs about 600 Ib 

(Continued on page 139) 
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Father Time’s Workshop 


Only once is an insulator new -- all the rest of its 
life is spent getting older. To evaluate the effect 
of age on suspension insulators and hardware, this 
time-loading test has been in progress many years 
and is becoming one of the valuable “antiques” in 
our laboratory. In fact, this is the second set of 
racks. The first ones failed from exposure and 
strain, but the insulators on test survived, and are 
still in robust health in their new place of business. 

These test strings of insulators and hardware 
don’t live just ordinary lives. Some receive normal 
loads; others, varying degrees of overload. Still 
others have their loads increased periodically un- 
til failure eventually occurs. All are watched. 
Every insulator and every piece of hardware has 
its life history on file in the laboratory. 

Naturally we also run strength tests on new pro- 
duction. We smash a carload of suspension insula- 
tors a month that way and send a lot of hardware 
to the scrap pile. But these accelerated tests are 
inclined to give only relative answers, and the lab- 
oratory is constantly seeking basic facts. 

Right while you read this, and tonight while you 
sleep, and for months and years ad infinitum, these 


ta ta 
‘wiialaiay the heart of every 


time-loading tests will go on -- typical of the con- 
tinuity of O-B’s testing as well as the conserva- 
tive, conscientious approach to the problem of 
making insulators and hardware work together 
properly, and work as well as we know how -- then 
really knowing how! 

Never-ending research going clear back to the 
“dark ages” of early insulator development, has 
always been an invisible but very valuable extra 
ingredient in O-B insulators and hardware -- an 
ingredient neither defined nor required by Indus- 
try Standards. This fact points-up the “invest- 
ment angle” of such products, where the purchaser 
takes a standard of minimum quality for granted 
and begins to evaluate his true money’s worth only 
beyond the point where standards leave off. An- 
other phase of intelligent buying takes account of 
the quality and continuity of O-B’s Technical 
Competence, and recognizes the value of the fine 
research facilities which are supported by ade- 
quate business volume. 


Oxn10 Brass COMPANY, MANSFIELD, OHIO 


In Canada—Canadian Ohio Brass Co Lt'd., Niagara Falls, Ont 
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Finding Needies in a Chemical Haystack 


Clay is decomposed rock. There are infinite varie- 
ties of rocks, subject in turn to infinite influences 
such as moisture, pressure, environment, or bac- 
teria. Out of these countless variables comes a 
complex product of Nature that has defied all 
traditional methods of analysis. To be sure, the 
Chemist can easily find such elements as Silicon. 
In fact, clay is practically all Silicates of one kind 
or other, but the big question is, “What kind and 
how much?” Such a question involves analysis in 
terms of combined compounds -- complete entities 
in themselves like Mica or Kaolin -- not elements. 

If we don’t know such facts about insulator 
clays, production may be erratic. The old-time pot- 
tery once lived from one crisis to the next, all be- 
cause Mother Nature refuses to “stay put.” 

For over seven years, and pioneering the work 
in the Insulator Industry, we have been ar.alyzinz 
clays, quantitatively, in terms of combined com- 
pounds. This is done with the Geiger Counter 
X-Ray Diffractometer. By activation of the Geiger 


Counter at critical angles, the existence and quan- 
tity of each mineral in a specimen can now be 
“seen” by the technician who once had no effec- 
tive eyes. No longer are we at the mercy of a fickle 
product of Nature. Our material, processes, and 
ultimate product stability are under control. 

Complicated and costly as the instrument is to 
perform such tests, the skill of the man must still 
excel the refinement of the machine. But put such 
a tool into the hands of a trained technician, and 
you have that extra ingredient -- Technical Com- 
petence--that isn’t on QO-B insulators, it’s in 
them! Obviously, an insulator represents such nec- 
essary things as factories, materials, and processes, 
but O-B goes a step further to include an uncom- 
mon degree of knowledge, research, and fine tech- 
nical facilities which add up to “something extra 
in every package.” 


Outro Brass COMPANY, MANSFIELD, OHIO 


In Canada—Canadian Ohio Brass Co Lt'd Niagara Falls, Ont 





* Left: Operating mechanism 
of the Geiger Counter X- 
Ray Diffractometer. A pow- 
erful X-Ray beam emerges 
from a small aperture and 
strikes the test specimen on 
the microscope slide. The 
specimen and Geiger Coun- 
ter, contained in the rec- 
tangular case, rotate slowly 
from 90 degrees to zero by 
electric drive on the large 
quadrant. (For operation, the 
curved safety shield in front 
of the Counter is raised.) By 
this process the specimen is 
scanned within a 90-degree 
arc. Intensity of X-Ray ac- 
tivation of the Geiger Coun- 
ter is related to a concentra- 
tion of oriented microscopic 
structures in the specimen, 
indicating presence of some 
specific compound. These 
varying intensities are re- 
corded on charts shown at 
the right. 


Right: Two charts from the ® 
Geiger Counter X-Ray 

Diffractometer, showing the 
varying composition of two 
supposedly similar China 
Clays. These clays failed to 
work the same, but no one 
ever knew exactly why until 
this advanced research tool 
made the answer perfectly 
evident. Either clay could 
now be used with equal satis- 
faction in O-B insulators; 
the only requirement being 
a minor adjustment in our 
compounding process. But, 
without exact knowledge, the 
erratic nature of such clays 
would (and did) result in se- 
rious difficulties. This is typi- 
cal of most basic materials 
entering into electrical por- 
celain. Here, the presence of 
“peaks” at specific angles in- 
dicates Mica in one specimen 
whereas no Mica is in the 
other. All prominent un-iden 
tified “peaks” are Kaolin in 
both samples. The constant 
flutter at the base of the 
curves is a combination of 
background disturbance and 
the frequent occurrence of 
Cosmic Rays striking the in- 
strument during operation. 


CHINA CLAY 
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This Allis-Chalmers installation, 
both transformers and circuit 
breakers, is equipped throughout 
with O-B bushings. Every ele- 
ment of reliability was taken into 
account in this major switching 
station serving one of the South’s 


LX\ 


K”A\ 


\/ 


heaviest load centers. 
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Illustrated in detail is a row of 
typical breakers whose charac- 
teristics are: “Rating, 600-1200 
amperes, 69 kv, 1,500,000 kva in- 
terrupting capacity; frame- 


QO 


mounted, pneumatically-operat- 
ed, three-pole, single-throw. All 
equipped with.....” 


BUSHING ONE OF THE FINEST COMPONENTS 
OF ANY CIRCUIT BREAKER 


tia Peetu 
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Valve Jig 


(Continued from page 134) 


and is in a confined space, both re- 
moving and replacing of the lower 
control valves with chain pullers were 
hazardous tasks. Either operation re- 
quired four men 6 to 8 hr for four 
valves. 


In the new operation, the valve-lift 
jig is mounted on a fork-lift by two 
men in 15 min. Then the fork truck is 
run under the turbine, and the jig 
raised until top plate contacts valve | 
stand. The jig’s top projection passes 
between the stem and cam-shaft 
roller, permitting the valve assembly 
to rest on the jig’s top plate. Adjust- 
ment of the jig for proper coupling 
with the valve stand is aided by the | 
swivel joint. The coupling holds the | 
valve assembly securely in a vertical | ... FISHER- PIERCE 
position so that only one %-in. bolt 
holds the valve stand to the jig. PHOTOELECTRIC CONTROL 

After the fork-lift is lowered to the | . 
floor, the valve assembly is transferred | 
by a Y-ton “budget” hoist to a | 
4-wheel cart for transportation to the 
machine shop. Replacement of the 
valve is handled in the reverse order. | 








When street lighting 

is controlled by 

Mpreiy view, soige CR] vane neve @AITF Fisher-Pierce, lights auto- 
The Trsher Perce Ce Ine 


Let I ae 08? matically turn on the 


eae | @7 instant that natural light in- 
ae tensity falls below a safe 
level .. . regardless of time of day, 

season, climate or weather 

conditions. And, at dawn, lights remain 

on until natural light is sufficient 

for safety. No matter how modern your 
street lighting is, it is not adequate 

unless the lights are on whenever natural light is 


insufficient for safety and protection. 


Fisher-Pierce Photoelectric Controls have been proven 
by the experience of hundreds of utilities — 
proven for performance, for technical operating features 


and for true economy. 
SIMPLE BARRIER prevents climbing to trans- | 


When you consider augmenting or modernizing your street 
former platform by standing on meter box 





lighting, get in touch with Fisher-Pierce. The extensive 
Fisher-Pierce engineering service organization is at your service. 


Barrier Prevents 
Climbing on Racks 


Write for Bulletin 63300C. 


L. O. BRAUN, Assistant District Engineer, 
Corpus Christi District, Central Power 


& Light Co, Corpus Christi, Texas The FISHER-PIERCE CcO., Inc. 


82 Pearl St., So. Braintree, Boston 85, Mass. 
In a recent accident, two small PHILIPS EXPORT CORP. 


boys climbed up on the platform of EXPORT:1 100 E. 42nd STREET IN CANADA: 
a two-pole transformer rack. This NEW YORK 17, N.Y. NORTHERN ELECTRIC CO., Ltd. 
called attention to the ease with which 
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Ww 
FIBERGLASS 


| this hazardous area could be reached 
| by standing on the meter box of a 
secondary metering equipment in- 
stalled on one rack pole. 
There were three possible solu- 
tions: 
1. Locate the metering equipment 


| elsewhere. 


2. Raise the platform so it cannot 
be reached from the meter box. 

3. Install a barrier between meter 
box and platform. 

On the first new installation solu- 


tion 3 was used and foreman E. E. 
| Mersiosky designed a barrier using 


The Makers of 


four old 4-pin crossarms, two %-in. 
by 20-in. machine bolts, some ground 

| wire staples, and a roll of barbed wire. 
The crossarms were notched and 


Dieck.Tools can now supply | bolted to the pole in the form of a 


doubled cross just below the plat- 


certain Hot Line Equipment | form brace. Barbed wire was stapled 
with Fiberglas handles 


Based on research to date we can recommend 


FIBERGLAS on: 


¢ Dieck Wire Tongs 

* Dieck Tie Sticks 

¢ Dieck Cutters 

¢ Dieck Universal Poles 


Dieck Hook Sticks 
Dieck Fuse Pullers 
Dieck Clamp Sticks 
Dieck Grounding Sets 


Dieck Fiberglas Hot Sticks are: 


LIGHTER WEIGHT 


—Approx. 85% the weight of 
spruce 


DEPENDABLE STRENGTH 


—Fiberglas has uniform physical 
properties including high yield 
and fatigue strength 


DEPENDABLE DIELECTRIC 


—Increased safety factor due to 
improved resistance to moisture 
absorption and dielectric is not 
sensitive to surface abrasions. 
All tested 100 KV each foot for 
5 minutes. 


Send for technical report 


“Fiberglas Hot 


Sticks’. Sample piece of Fiberglas Hot Stick 
available on request. 


BODENDIECK TOOL CO. 
eee CLS 





on top of the crossarms. A warning 

sign was nailed to the pole. The other 

pole in the rack is clear of all foot- 
| holds for unauthorized climbing so 
| no barrier is installed on it. 


| ADJUSTABLE FEATURE of jack frame 


makes it suitable for numerous sizes of reels 


_ Adjustable Jacks Lift 


Numerous Reel Sizes 
W. J. MONTGOMERY, Maintenance En- 


gineer, Underground Division, Cin- 
cinnati Gas & Electric Co, Cincinnati 


Adjustable hydraulic cable reel 
jacks, built by Cincinnati Gas & Elec- 
tric Co for use by the cable pulling 

(Continued on page 144) 


March 22, 1954 @ ELECTRICAL WORLD 





dri. Ad ND4-56-461(13 


They 


lower system operating costs 


These System Operators on a large Mid- 
western utility make substantial savings in 
operating costs simply by “tuning”’ their L&N 
Load-Frequency Control Consoles to prevail- 
ing system conditions. The System Load Dis- 
patcher in his St. Louis Office (left) loads sta- 
tions in accordance with an incremental 
loading schedule; the other operator (right) 
provides a “‘vernier” control in a remote gener- 
ating station by similarly loading the gener- 
ating units in his station. Both operators rely 
on L&N Speedomax Telemeters and Recorders 
for an accurate data-picture of system trends. 


300 LOAD-FREC 
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Effectiveness of L&N Load-Frequency Con- 
trol is evidenced by the more than 300 L&N 
control installations now operating throughout 
the country. Averaging an installation a month 
for more than 25 years, L&N engineers have 
worked hand-in-hand with utility engineers in 
solving all phases of the control problem. 
Thus, you are assured that L&N Control will 
mesh with all your requirements. 

An L&N Field Engineer is available to dis- 
cuss your particular needs. You can contact 
him by writing or wiring Leeds & Northrup 
Co., 4938 Stenton Avenue, Philadelphia 44, Pa. 





announcing 


Will not contaminate 
turbine lubricating oils 
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Now—an effective 


turbine rust preventive that 


is non-oil contaminating! 


Gulf Oilcoat T—the latest development of Gulf Research Lab- 
oratories—in addition to protecting turbine lubricating systems 
from rust during shipment and storage, will not contaminate 
turbine lubricating oils. This compatibility with lubricating oils 
is of paramount importance if your turbine system is flushed with 


the same oil that is to be used for lubrication. 


General Electric Company, after comprehensive testing, has 
established Gulf Oilcoat T as an effective rust preventive and is 


using it in G-E turbines. 


Because of its light viscosity this new product may be sprayed 


on metal surfaces, or it may be applied by dipping or brushing. 


Although developed primarily for protecting turbine lubri- 
cating systems, Gulf Oilcoat T also prevents corrosion on other 


types of machinery during extended shutdowns. 


Gulf Oil Corporation 


Gulf Refining Company 


1822 Gulf Building 
Pittsburgh 30, Pa. 
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Substation equipped with three 
1250 KVA single-phase Stockwell transformers. 


EVERY STOCKWELL TRANSFORMER 

is the result of specialized research and sound 
design. Rigidly controlled materials and modern 
production facilities are additional guarantees of 
the quality of our products. 

Our field organization and our staff of application 
engineers at Akron will be glad to help you on 


all your transformer and substation problems. 


Toc 


TRANSFORMERS 
DESIGNED FOR YOUR REQUIREMENTS 


C1L-PILLSD, ORY YVOE, ond ASKARSLAFILLED 
_ DISTRIBUTION AND POWER TRANSFORMERS | 
m1 te 


STOCKWELL TRANSFORMER CORP. 


Jacks 
(Continued from page 140) 


crew, lift reels ranging in size from 
36 to 84 in. They consist of a frame 
and a hydraulic jack that has a steel 
yoke welded to the ram head. 

The frame is made of light-weight 
aluminum alloy and is mounted on 
aluminum channel. Between the two 
vertical members is a movable piece 
of channel that is held in the desired 
position by two steel pins. The hy- 
draulic jack is mounted on top of the 
movable channel and provides quick 
raising, lowering, and leveling of the 
cable reel after the channel is properly 
positioned. 

Adjustable jacks have a 5-ton ca- 
pacity and weigh 71 lb each—46 Ib 
for the frame and 24 lb for the 
hydraulic jack. 


Bracket Welded to 
Transformer Cuts 
Installation Cost 


R. A. YOUNGMAN, District Engineer, 
Appalachian Electric Power Co, Field- 
dale, Va 


Attachment of pole-mounting brac- 
kets to 1’2-kva transformers has re- 
sulted in utilizing the investment in 
our stock of transformers and in a 
considerable saving through reduced 
purchase of new transformers. In 
addition, this permitted cutting the 
cost of installing transformers on 
ridge-iron construction and permitted 
standard installations of old units 
with added safety to operating per- 
sonnel. 

Initially our stock of 114 -kva, 6,900- 
115/230-v, 2-bushing transformers 
required an adapter for installation. 
Since these transformers will ade- 
quately handle lighting service, and 
requests continue to be received for 
them, pole-mounting brackets were 
fastened, by welding, to the trans- 
former cases. 

Brackets purchased at $0.70 per 
pair are attached to the transformer 
cases by a local welder at $0.75 per 
transformer, resulting in a total con- 
version cost of $1.45 for each trans- 
former. 

Transformer tanks are patch painted 
at the same time transformers are re- 
numbered, which makes the repaint- 
ing cost for transformers extremely 
small. 
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PENTA 


clean preservative for longer pole 


Penta pressure-treated southern pine poles. 


Southwestern Bell Telephone makes friends in many Texas 


cities with its clean poles, pressure-treated with PENTA 


FP EP EE Ge Se ae RS CE EEE SED IP REET AD CSP ND CAD She TEE OR aD 


7 
THE DOW 

CHEMICAL akon 
COMPANY ——— 
Dept. PE-7478 

Midland, Michigan Title_ 


(CD Send me the free 
booklet, Pointers 
on Penta.” 


0 Send me a list of Address_ 
PENTA-treating 


Company 


r------------- 
b ccna Gece anes em anemia 


you can depend on DOW CHEMICALS 
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Longer pole life pays off in replacement dollars saved — 
clean wood treatment pays off in community good will 
that’s difficult to figure in dollars, impossible to buy. But 
you get both when you specify PENTA* treatment for all 
the poles you use. 

Penta lengthens the service life of poles and crossarms 
by providing positive protection against decay and 
termites. Linemen, too, like to work with clean poles. 
Over 60 suppliers across the country can furnish you 
with PENTA-treated poles. Ask your regular supplier about 


*pentachlorophenol, or write THE DOW CHEMICAL COMPANY, 
Midland, Michigan. 


Dow 





SALES & SERVICE  resioentiat + rurat + commerciaL 


Restaurant Show Exhibit 
Sells Commercial Cooking 


Organization, promotion and operation of an “All-Electric Food Service 
Idea Center” in the Pennsylvania State Restaurant Association exposition and 
convention is a major annual project of the commercial committee of the 
Pennsylvania Electric Association. This year, as usual, the Center was an out- 
standing feature of the Association’s show in Pittsburgh, January 18-20. In 
fact, the officials of the show credit the Center with the attraction of a major 
portion of the attendance of 5300 persons interested in food service operations. 
A subcommittee of the PEA committee, composed of Gordon Maize and E. J. 
Kelly of the Duquesne Light Co and H. S. Orton of the West Penn Power Co, 
obtained the support and participation of major manufacturers of electrical 
equipment and devised excellent promotional and display measures. 

Pittsburgh’s “All-Electric Center” was different from and more comprehen- 
sive in showmanship than previous shows. The exhibits occupied all of the 25 
spaces of the Fort Duquesne Room of the William Penn hotel, permitting the 
inclusion of manufacturers of equipment other than just electric cooking—air 
conditioning, ventilation, icemaking, and lighting. 

A colorful circus motif was used for the decoration of the exhibit area. 
Entrances to the “Ail-Electric Center” were made through portals flashing “The 
Greatest Show on Earth, Of Course, It’s Electric!” 


Bonus Bag” campaign, the promotion 
featured a package of three each of 
60- and 100-watt bulbs with a bonus 
of one 150-watt. The package was 
sold for $1.14, the price of the six 
smaller lamps. 

The campaign conducted 
throughout the company’s service 
area with all distributors and dealers 
urged to participate. Lamps sold by 
dealers were purchased from usual 
suppliers; the furnished 


Bulb Campaign Hits 
221% of Quota 


TOM LYNN, Southwestern Public Service 
Co, Amarillo, Texas 


Over 21% of the 115,992 residen- 
tial customers of the Southwestern 
Public Service Co purchased 171.052 
lamps, totalling 15,394,680 watts, in 
the company’s first try at a full-scale 
lamp promotion last fall. Called the 
“Reddy Kilowatt Balanced 


was 


Budget company 
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each distributor and dealer a brochure 
of information on the campaign; and 
to dealers, bags, banners, coupons, 
and other advertising and display ma- 
terials at no charge, and arranged for 
a selection of 22 prizes for dealers 
with average retail value of $7.50. 
Each of 35 bags of lamps sold by a 
dealer made him eligible for a prize, 
and for each additional 35 bags of 
lamps sold, one additional prize was 
earned. Employees of the company 
also sold lamps and prizes were earned 
on a merit point system. 

The lighting recipe booklet, “See 
Your Home in a New Light” was dis- 
tributed with each bag of lamps until 
the supply was exhausted. Then a 
postcard was used whereby customers 
could still obtain the booklet, and 223 
cards were returned requesting it. 

Results were most gratifying with 
practically all distributors giving the 
program sales emphasis, and nearly 
800 dealers selling bonus bags of 
lamps. One hundred seventeen dealers 
earned 273 prizes, and 211 company 
employees earned prizes. 

A total of 24,436 bonus bags were 
sold by dealers and company em- 
ployees. This was 221% of the quota 
of 11,037 which had been set. 


Union Electric Tells 
Dealers 1954 Sales Plans 


Light’s Diamond Jubilee was the 
keynote of Union Electric’s 1954 An- 
nual Sales Rally in January. Nearly 
1,500 electrical appliance distributors 
and dealers from the St. Louis area 
attended the dinner meeting for a dra- 
matic preview of Union Electric’s ad- 
vertising and sales promotion plans 
for the year. 

The Diamond Jubilee motif was re- 
flected in the stage setting, the keynote 
talk by M. E. Skinner, vice president 
of sales, and in the year’s sales pro- 
gram outlined in talks, skits, slide pres- 
entations and song during the eve- 
ning’s program. 

Chief speaker on the program was 
Ralph E. Moody, executive vice presi- 
dent and general manager of Union 
Electric. He emphasized the impor- 
tance of high users of electricity, citing 
many cases of Union Electric custom- 
ers using two and three times more 
electricity in their homes than the 
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@ Dependability in a transformer to you means trouble- 
free performance and long service life. To us, this means 
dependable construction. 


For example, at STANDARD ... 


Tanks are built of rust-resisting steel, arc welded 
seams and tested under pressure. Liberal clearances 
are allowed from the windings and leads to tank 
and cover. 

On the outside . . . attractive, long-wearing finishes 
with a primer coat and two finish coats of blue-gray 
enamel ... on the inside, a lining of red oxide. 

Covers are carefully and accurately fitted. 

Tap changers and accessories efficiently placed 
with a specially designed tap changer switch. 


These are just a few of the construction factors which 
STANDARD builds into Power Transformers. Look to 
STANDARD when you want dependability. 


WRITE FOR BULLETIN CL-50 


Tells the story with words and 
ictures of STANDARD’S complete 
ine of transformers, and how they 
perform for every class of service 

- on 


WARREN, OHIO 


REPRESENTATIVES IN PRINCIPAL CITIES 
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Company’s average residential annual 
average load of 2,400 kilowatts. The 
future lies, he stated, in bringing up 
the average to the level of the high-use 
customers cited. “Nothing but pure 
unadulterated selling is needed to 
bring our system-wide average up to 
the average of the families just cited,” 
he said. 

After Skinner’s keynote talk, the 
program was turned over to Robert 
L. Coe, residential sales manager, who 
introduced the various speakers, skits 
and presentations. Covered in the 
program were the various advertising 
and promotional plans 
range, clothes dryer, water heater, 
dishwasher and home freezer sales. 
Walter G. Heren, director of adver- 
tising and public relations, outlined 
the advertising programs planned for 
each of these promotions. 

At the meeting six sales contests for 
distribution, dealers and appliance 
salesmen were announced for 1954. 
They are: a special contest in connec- 
tion with the February electric clothes 
dryer campaign, the fourth annual 
“Name Your Quota” water heater 
sales contest in April and May, home 
freezer sales competition in July, the 
annual electric range contest in the 
October and November and the Reddy 
Kilowatt electric range and water 
heater sales improvement awards. 


for electric 


How to Light a Garden 


To encourage householders to make 
their gardens as attractive by night 
as by day is the purpose of a new 48- 
page illustrated booklet called “Garden 
Lighting” which has just been issued. 

A complete reference on the sub- 
the booklet was written by 
Edythe Polster, author of many arti- 
cles on lighting and better living, and 
Myrtle Fahsbender, director of resi- 
dential lighting for the Westinghouse 
Lamp Division, a leading authority in 
home illumination. The booklet con- 
tains 28 photographs of distinctively- 
lighted gardens and 43 sketches of 
garden fixtures by Janet Schirn. 

Included is a do-it-yourself section, 
with practical suggestions for con- 
structing homemade housings, as well 
as a guide to ready-made lighting 
equipment available for a multitude 
of specific needs. The booklet, which 
sells for $1.00 a copy, may be ob- 
tained by writing Residential Lighting 
Department of Westinghouse Lamp 
Division, Bloomfield, N. J. 


ject, 
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Combines Cooling and Radiant Heating 


Designed to keep a room cool or 
warm as desired, an air-conditioning 
unit with a glass radiant heat panel is 
being introduced by the Electriglas 
Corp of Bergenfield, N. J. Bearing the 
trade name of “Electriglas Twin- 
Features,” the new dual-purpose unit, 
for wall mounting or window inser- 
tion, is the first of its kind to supply 
radiant heat. The source is a glass 
panel covering the unit’s face. Pro- 
tected by a decorative grille, the panel 
attains a maximum temperature of 


440 deg with a 1,500-w consumption. 

The air-conditioner utilizes a %4-ton 
hermetically sealed compressor. Both 
it and the panel, operating on 120 
volts, 60-cycle AC, are controlled by 
a series of three switches and a thermo- 
stat mounted on one side of the unit. 
The thermostat, governing both heat- 
ing and cooling, will maintain a year- 
round constant temperature at 
whatever point desired. The unit is 
26 inches wide, 15 inches high, and 
projects into the room 9% inches 
from the window frame. 

Among the many uses seen for the 
unit is installation in a room added 
to a house or in an area lacking heat- 
ing facilities. Extension of an already 
installed heating system to such areas 
not only is expensive but may add a 
load beyond the system’s designed ca- 
pacity, which could result in unsatis- 
factory operation through the whole 
house. According to a current promo- 
tional program of the Gypsum Asso- 
ciation there is a potential add-a-room 
market of 7 million homes. 


Redivivus, the Electric Frying Pan 


A new version of an early-day electrical applianive has just been introduced 
on the market. It’s an automatic, controlled heat “Frypan,” manufactured by 
Sunbeam Corporation, Chicago, Illincis. According to the manufacturer, never 
before has there been an appliance that gives the user the perfect temperatures 
for cooking on top of the stove just like she gets in the oven. An easy-to-see 
“fry-guide” on the handle gives recommended frying temperatures. The square 
design allows frying larger quantities of foods than in a round pan. The entire 
pan can be immersed in water up to the control knob for washing. 
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this give Victor insulators 
on even coat of uniform thickness. 


WE USE AUTOMATIC GLAZING MACHINES 


Pernrection of glaze makes an insulator self-cleaning, gives it higher 
mechanical strength and greater resistance to thermal variations. 
By designing and building its own automatic machines, Victor gives 
you this glazing perfection. Each insulator is thoroughly and evenly 
coated with glaze. Timing is accurately controlled for maximum penetra- 
tion at the interface of the insulator body and the glaze. 
That’s why Victor gives you smooth, perfectly glazed insulators 
that stand ler the most severe conditions of servi hat lat 
1at slanc up under 1¢@ most severe conditions of service... that cut NO. 900 
maintenance and replacement costs to a minimum. For the full story, SUSPENSION 


send for our free booklet, ““The Story of Victor and Purified Porcelain.” INSULATOR 


Specify Po RCELAIN IN SULATORS 


VIC TOR PURIFIED 


VICTOR INSULATORS, INC., VICTOR, N, Y. 


Low and High Voltage Pintypes * Suspensions « Guy Strains + Spools + Switch and Bus Insulators 


* Custom Designed Porcelain + Insulator Hardware 





INDUSTRIAL APPLICATIONS 


EDGE GLUING PRESS with dielectric heat cures glue under pressure 
in 15-20 sec, Automatic machine handles panels of wood pieces up to 


PEECO, Los Angeles, Calif 


48-in. wide and 4-in. thick. Maximum capacity is 2,800 fbm an hour. 
Methods previously used were not so efficient and took up to 24 hr 


Dielectric Machine Cures Glue Automatically 


L. B. Reed, Heating Consul 
tant, Business Agent’s Division, Dept. 
of Water & Power, City of Los Angeles, 
Calif 


Industrial 


A unique completely automatic di- 
electric heating machine at the Weyer- 
haeuser Timber Co, Tacoma, Wash- 
ington, loads, presses and 100% cures 
the glue on wood panels consisting of 
thick, 3-in. wide and 7-ft 


15 to 20 sec 


pieces |-in 


long in By edge gluing 


Oven Cuts Drying 
Time of Engine Parts 


Drying painted parts of overhauled 
engines, instrument panels, etc. in a 
homemade steel baking oven has re- 
duced the time required to from 20 to 
30 min at Southern Co, 
Municipal Airport, Atlanta, Georgia. 


Airways 


Formerly, at least 24 hr was required 
to air-dry these parts. In addition, the 


baked finish is more durable and has 


ENGINE PARTS are dried after painting in 
from 20 to 30 min with homemade infrared 
oven. Finish looks better and is more durable 


150 


small pieces of wood, this machine 
produces large planks of high quality. 
Pieces up to 48-in. wide and 4-in. 
thick can be handled. Maximum ca- 
pacity is 2,800 fbm an hour. 

With the “steam platen” glue cur- 
ing method, the lumber is held by 
the platens about % 
glue | 


min and cures 
16 in. deep on both sides. The 
glue finishes curing in about 4 hr. 
With the old “cold clamping” method, 


March 22, 


24 hr is required and no heat is ap- 
plied. Glue curing by these two meth- 
ods is indifferent, while with the 
dielectric method, 100% curing is 
effected under pressure in 15 to 20 
sec. The cold clamp method requires 
10 times the manpower required by 
the steam and dielectric methods. 
However, the dielectric method pro- 
duces a far better quality gluing job 
than the other two methods. 
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Roeplastic control cable — 


THE ONLY CONTROL CABLE WITH CIRCUITS 


POSITIVELY 


ENTIFED 
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THIS NEW Roebling Roeptastic Control 
Cable makes circuit identification quick and 
certain for the first time in history. A work- 
man can't go wrong even if he’s color blind. 
Here's why: 

In Roep.astic Control Cable, each conductor 
is identified from end to end by both its IPCEA 
code color name and its individual number by 
means of an indelible printing against a 
strongly contrasting background. The printing 
is permanent; it cannot fade or rub off... iden- 
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tification is always positive whether plans show 
circuits by color code or by numerals. 

Roebling Rorptastic Control and Signal 
Cables are ideal for such purposes as remote 
control of motors, switch gear, automatic 
machinery, etc. ... for traffic light control, relay, 
metering and supervisory circuits. They are 
made in constructions, types of insulations and 
over-all sheaths to meet every specific require- 
ment. Write for technical data...and order 
Roeptastic Control and Signal Cables from 
your Roebling distributor. John A. Roebling’s 
Sons Corporation, Trenton 2, N. J. 

Subsidiary of The Colorado Fue! and Iron Cerperetion 
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MAGNE-VALVE * 
ARRESTER | 
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PERFORMANCE HAS BEEN PROVED by hundreds of 
arresters installed since August, 1950, on systems 
13.2 kv to 230 kv. Lightning discharge currents and 
number of operations were recorded at many in- 
stallations. Currents up to 20,000 amperes and as 
many as 30 operations of a single arrester were 
recorded within one lightning season. Installation 
shown here is at Florida Power Corporation’s 
Windermere substation. 





7 














The new Thyrite* Magne-valve arrester is a major advance 


in reliability of co-ordinated protection of station apparatus. 
Let’s appraise it! 






FOR APPARATUS HAVING STANDARD BIL’S— 
You get an unprecedented margin of protection that as- 
sures co-ordinated protection for many times higher stroke 
currents—-even 100,000 amperes. This super-protection is 
‘ especially valuable where lines or substations are not 
shielded or where practicable shielding may not be infallible. 
You get an extra margin of protection which tends to offset 
adverse effects of separation between arrester and apparatus 
enabling co-ordinated protection to apparatus at greater 
distances from the arrester. 













FOR H-V APPARATUS HAVING REDUCED INSULATION— 

You get as large a margin of safety in protecting 1-step 
reduced BIL insulation as was heretofore possible only 
when protecting full insulation (standard BIL). Hence, the 
new arrester enables a more positive approach toward re- 
duced insulation and resulting tremendous savings in ap- 
paratus investments. 











FOR DRY-TYPE TRANSFORMERS— 

You get a good margin of protection—heretofore limited. 
Although oil- or askarel-filled transformers are distinctly 
preferable for connection to lines exposed to lightning, the 
decidedly lower impulse strength of dry-type transformers 
can now be better protected. 


FOR APPARATUS HAVING DEPRECIATED INSULATION— 


You get more positive protection—to preserve and greatly 


extend the operating life of old but important apparatus. 
*Reg. Trademark of General Electric Co. 



















20% better protective levet 
3 times greater endurance 


GENERAL @@ ELECTRIC 


FOR AC ROTATING MACHINES 

You get as good margin of protection to even impedance- 
grounded neutral rotating machines using ungrounded- 
neutral 100% rating arresters, as was heretofore practicable 
with only grounded-neutral 80% rating arrester. And for 
grounded- neutral machines, you can now limit the lightning 
stresses to 80% of the machine’s 1-minute hi-pot test level. 
Both are important achievements for better protection of 
generators, synchronous condensers, and motors, alike. 


FOR ALL THESE APPLICATIONS— 


You get full-fledged uncompromised station arrester pro- 
tection—6-inch diameter low-resistance Thyrite valve-disk 
with exclusive integrally fired ceramic insulating collar, the 
most efficient valve element ever offered. 

You get straight-in-line, low-resistance discharge path 
28 sq. inches of cross-sectional area, with no tortuous up- 
and-down impedance. 

You get over 3 times greater discharge capacity and 
thermal endurance—plenty of ‘“‘guts’’ for withstanding high 
lightning currents, multiple lightning strokes, long-dura- 
tion lightning discharges and severe switching surges. 

You get greater endurance now-—-and it protects you for 
future increasing discharge duty on station arresters at- 
tending trends to higher voltage lines, longer lines, greater 
lengths of cables, and more shunt capacitors, which in- 
crease the stored CE’ energy in switching surges. 

For more information about this new station arrester, 
get in touch with your nearest G-E Apparatus Sales Office 
or write for Bulletin GEA-1304 to Section 432-5, General 
Electric Company, Schenectady 5, N. Y. 


Sketch at left shows path of lightning current. Each coll has a pre-ionized shunt gap 
that by-passes lightning current to the discharge path shown in red. Sketch of 
right shows path of 60-cycle power follow-current. After lightning sparkover, the 
60-cycle power follow-current flows through the coils, as shown in red, creeting 
magnetic flux. Arrows indicate direction of magnetic flux and bloweut motion of 
arc, which motion is the same for either polarity of the 60-cycle follow-current wave, 




















efficient arc-interruption in less than a half cycle. The arc-path moves to 
rapidly that even hundreds of interrupting operations cause no harmful 
scarring or burning of gap electrodes. 








in Engineering 


A new concrete curing process, being 
tested by the New Jersey Highway Depart 
ment, may speed the building of bridges 
and viaducts. It permits the wooden forms 
supporting wet concrete to be removed in 
60 hours instead of the usual 14 days 
After the concrete is poured into the 
forms, 3-foot square mats are laid on top 
and vacuum hoses are used to draw off 
excess water, This cures the concrete in a 
fraction of the time formerly required 
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A sinking plant, and what to do about it, 
was one unusual assignment given Kaiser 
I neineers A large area of land on whic h 
the tidewater plant was located had sunk 
six feet in twelve years; the dock loading 
area had become unusable at high tide. 
To solve the problem, Kaiser Engineers 
re-designed the dock area to increase its 
height and make it serve as a coffer dam 
to kee p the water from alfe« ting the 
round-the-clock operations of the mill. 
Tight construction scheduling was a must 
because of ship trafhe and high tides 
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Nuclear Engineering is 
the title of a new book, 
due this month, by Rich 
ard Stephenson, Consult 
ing Chemical Engineer 
This is the hiret book to 
bring together the many 
unique engineering 


problems encountered in the nuclear 
energy held 


= — 


Whatever your immediate research, design 
or engineering problems, however unusual 
they may be, an early consultation with 
Kaiser Engineers is an important step 
toward their quick, profitable solution 
Call or write Kaiser Engineers Division 
of Henry J. Kaiser Company, Kaiser 
Building, Oakland 12, California, 
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a better appearance. 

The oven has inside dimensions of 
4 by 4 by 3 ft. It is made of 16 
gage steel with welded angle iron 
structure. It has a total of 30—250-w, 
220-v infrared lamps—15 lamps on 
each side, arranged in rows of 5 lamps 
each. Each row is connected on a 


separate circuit controlled by a sepa- 
rate tumbler switch. In this way com- 
plete flexibility of heating and baking 
of the various type and size parts is 
obtained. About 50 manhours was 
required by the mechanics to make the 
oven in spare time at the Southern 
Airways shop. 


REMOVING MOISTURE from wet tires under infrared lamp bank permits processing (before 
retreading) after 30 to 45 min, compared with 1 to 1 days by air drying 


Infrared Cuts Tire Drying Time 


Drying wet tires before retreading 
is being done at Gordy Tire Co, At- 
lanta, Ga., faster, safer and at less 
cost by infrared lamps. Production is 
increased as a result of the steady flow 
of tires from the drying equipment. 
It occupies very little floor space, is 
highly efficient and tires are throughly 
dried in a period varying from 30 to 
45 min. 

Previously the wet tires were placed 
in a heated room and | to 1% days 
were required for thorough drying. 
Some of the tire shops use an open 
hot tire moid for this purpose. But 
this method puts a mold out of pro- 
duction. 

All wet tires must be thoroughly 
dried before retreading; otherwise the 
steam which is developed, when the 
tires are placed in the hot mold, may 


cause the ply to separate. Service- 
ability of the tires is thus greatly dam- 
aged or destroyed. 

The machine shade has a total of 
24 - 250-w lamps, 12 on each side 
(four lamps in each of three rows). 
Shade is 13% in. high, 2 ft 7% in. 
wide and 6 ft 7% in. long. 

Machine has two reels, one on each 
side and individually operated. Reels 
are 12 in. in diameter and 2 ft 6 in. 
long. 

Reeis are driven by % hp motor 
and rotate at 6 rpm. A total of eight 
to 10 passenger car or six truck tires 
can be dried on the machine at one 
time. Motor and lamps draw a total 
of 56 amp. 


Industrial Briefs follow on page 167 
(Continued on page 167) 
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M. L. Gardner, Westinghouse Engineering 
and Service Manager, Northeastern Region, 
introduces a panel of Westinghouse engi- 
neers who will discuss ways of .. . 


Reducing your system operating headaches 


To many utility people, Matt Gardner is “Mr. Westinghouse.” In 30 
years of distinguished service, he has been associated with practically 
every phase of electric utility engineering—research, development, ap- 
plication, service. On the following eleven pages, Matt and other top 
Westinghouse engineers will show you how quality-engineered equip- 
ment can solve or simplify system operating problems. 








“John Rissinger, Manager of Power 


Transformer Sales, points out how... 


an 


TRO and SP relays minimize 
transformer operating problems 


The TRO relay which for years has enabled you to 
load your transformers to the limit of their thermal 
capability is now equipped with a dial calibrated in 
percent thermal load. This gives your operator di- 
rect visual evidence of the thermal condition of your 
unit, based, as in the past, on a combination of 
transformer load, oil temperature, ambient temper- 
ature and prior load conditions. Three contacts are 
retained and may be used to control auxiliary cool- 
ing, light warning lamps or trip a breaker. 

The SP relay provides the operator with the long- 
sought answer to the problem of detecting trans- 
former faults before extensive damage results. 

Mounted on the side of the tank opposite the gas 
space, the new relay is designed for alarm-trip cir- 
cuit closing on the occurrence of an internal fault 
producing an abnormal pressure rise. It will detect 
rates of change even smaller than two ounces per 
square inch per second, For steep-front increases 
of 40 pounds per square inch per second, it will 
operate in 1/2 cycle. 

Disturbances such as inrush current, short cir- 
cuits, impulse voltages or mechanical shock will not 
actuate the relay. 

With these and many other equally important 
design features, you can be sure that Westinghouse 
power transformers will reduce your operating and 
maintenance headaches. 


TRO thermal relay 


Sudden pressure relay 


The next page shows 

how Westinghouse breaker 
mechanisms solve a 
problem for you, too. 


you can 6 SURE...i6 is 
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“Here's Jack Stirling, Power Circuit Breaker Sales 
Manager, with the answer to the problem of 
operating high-voltage circuit breakers.” 


Pneumatic mechanisms offer high-speed, 
trip-free operation... 


Today’s high-voltage, high-capacity breakers re- 
quire not only a powerful closing mechanism, 
but one that is mechanically trip-free for fast ac- 
tion under any conditions—3-cycle opening, 15 
to 20-cycle reclosing. And yet one that is simple, 
accessible and easy to maintain. 

The Westinghouse Type AA mechanisms are 
daily meeting these basic needs—powerfully 
closing the largest breakers, even on faulted lines 
—opening mechanically trip-free, without de- 
lays—reclosing in the shortest time. 

Mechanically trip-free operation insures un- 
retarded, high-speed opening of the breaker even 
when closed in on a fault. A pneumatic trip se- 
lector, however, provides for ultra-high-speed 
reclosing. Tripping “non-trip-free” only when 
no compressed air is in the cylinder, the contact 
travel is smoothly reversed before the end of the 
opening stroke by the early admission of com- 
pressed air into the cylinder. This, first, cushions 
the opening and, second, recloses without the con- 
tacts or breaker parts moving at excessive speeds. 
There is no shock or hammering of oppositely 
moving parts, since the piston and contacts are 
tied together and move in the same direction dur- 
ing the complete operation. 

Westinghouse pneumatic mechanisms utilize 
low air pressure with time-proven pressure ac- 
cessories. 

Corrosion-resisting metals are used throughout, 
and exclusive roller bearing latches—not custom 
fitted—require no field adjustment for life. 

These outstanding mechanisms are available on 
the complete range of Westinghouse oil circuit 
breakers from 14.4 kv, 500,000 kva through 330 
kv, 25,000,000 kva. 


you can BE SURE...1¢ irs 









No ‘‘contact bounce’ frees 
this regulator from contact wear 


When you compare the operating and mainte- 
nance characteristics of voltage regulators—al- 
most everyone agrees on the superiority of an in- 
duction regulator in those applications requiring 
high frequency of operation. 

The new Westinghouse Type SU improves on 
the average induction regulator by an exclusive 
“no bounce” contact design common to its motor- 
operating and voltage-regulating relays. No 
bouncing means no arcing—no contact wear. 

The design, through a spring hinge, eliminates 
all bearings and pivot points. In a recent labora- 
tory test, over 100 million operations (more 
operations than 200 years of typical field service) 
failed to produce hinge fatigue or contact wear. 
The original calibration remained unchanged. 

In addition, the all-electric control panel on 


Westinghouse 


“Al Cleveland of Voltage Regulator Sales points out 
two good reasons why Westinghouse induction volt- 
age regulators help reduce your operating headaches.” 








the SU regulator simplifies operation. All ad- 
justments are made by simply turning the knobs 
on the convenient control panel. No tools are 
necessary. 

On an application requiring frequent voltage 
corrections, you can’t beat a Westinghouse Type 
SU induction regulator for fast, smooth opera- 
tion—at greatly reduced maintenance. 


For substantial evidence that Westinghouse unit 


substations are unmatched in the industry, turn 
the page. 





“Here's Wally Payne* with some specific 
reasons why his unit substations can 
reduce operating problems.” 
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Westinghouse unit substations simplify 
station conversion ... operation . .. maintenance 


Today, many utilities reduce the magnitude of their 
system operating problems by dividing areas into 
smaller blocks of power. They report that unit sub- 
stations make the conversion easy, as well as simpli- 
fying station maintenance. Too, compactness and 
flexibility reduce both cost and effort of keeping 
pace with load shifts. 

But even more, advantages of Westinghouse unit 
substations go several steps further to relieve op- 
erating headaches. For example: 

The transformer-mounted, underload tap changer, 
with its direct connected mechanical drive, elimi- 
nates springs, latches and shock absorbing devices, 
thus achieving a positive, reliable, quiet drive hav- 
ing a small number of parts with resulting low 
maintenance. 


Drawout ‘’De-ion®” air breakers operate on an 
exclusive arc-quenching principle that lengthens 
contact life, reduces maintenance. The drawout 


feature makes quick inspection easy, completely 
safe. 


All-weather undercoating of all compartments— 
not just the transformer—provides extra weather 
protection as a standard feature. 


Unit responsibility. Westinghouse unit substations 
have all components engineered and coordinated by 
one manufacturer with complete control of design, 
manufacturing and assembly. Westinghouse com- 
ponents are built... not adapted .. . for their ulti- 
mate job. 

Westinghouse has long been a designer and man- 
ufacturer of a complete line of power distribution 
apparatus for any system requirement. The men and The next pages show 
organization to make this experience available to how a versatile relay avoids 
you are as near as your telephone. They're ready 


and anxious to serve. 
*Manager of Unit Equipment Sales. 


All compartments undercoated 


unnecessary trip-out. 


you can 6 SURE...1¢ is 
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“Power line carrier equipment and relays 
work hand in hand to give you system 
stability,” say Jim Booth, Carrier Engineer 
and Bill Rich, Relay Engineer.” 





Smooth coordination of Westinghouse relays 
and carrier minimizes line disturbances 


For full protection of key high-voltage transmis- 
sion lines, it is good business to specify Westing- 
house Type HZM relays and Type FD power line 
carrier as the relaying channel. Working together, 
this equipment permits simultaneous tripping and 
reclosing—over 100% of each protected line section 
—without time delay. 

HZM relays alone provide instantaneous protec- 
tion for 80 to 90% of the line section. Type FD car- 
rier extends this protection to critical end zones for 
complete coverage. HZM relays and FD carrier are 
carefully coordinated to operate together smoothly, 
efficiently. 

Type FD carrier is new, and has many outstand- 
ing features. Superselective receivers, for instance, 
provide more usable channels within the 40 to 200- 
kilocycle frequency range. Built-in automatic cur- 
rent regulators—used in carrier for the first time— 
assure maximum tube life and reliability. FD car- 
rier operates through circuits having as much as 40 
decibels attenuation, affording a large safety factor 
for changing line conditions. A new, wide-range 
sleet detector checks the entire carrier channel in- 
cluding vacuum tubes and other carrier components. 
FD carrier is also available in assemblies for tele- 
metering, supervisory control, voice communica- 
tions and other functions. 

The HZM relay is extremely fast acting—operat- 
ing in less than three cycles. Fundamentally, im- 
pedance relays do not operate on loads or synchro- 
nizing surges, even though they may be greater than 
fault currents that do trip the relay. In the HZM 
relay, this feature is extended even further by off- 
setting the operating characteristics of any or all of 
the three impedance elements, as required. Westing- 
house also makes the HZ-4 relay in which only the 
third element can be offset. 


SUBSTATION TRANSMISSION 
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DIRECTIONAL 
RELAY 


A basic distance-directional relaying system, using indoor- 
mounted Westinghouse Type FD carrier and Type HZM relays. 


The network for offsetting the impedance circle of the HZM 
relay is now built in—no auxiliary box is required. 


You'll see how special construction 
solves transformer operating 


problems on the next page.__| 
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Double-rolled tank bottom assures positive oil-tight seal and 
protection against damage in handling. Main and handhole 
covers are sealed by cork-neoprene gaskets, firmly positioned 
to assure tightest possible seal 


Hanger lugs, nameplate bracket, lifting lugs and 
other accessories are projection welded to the tank 
wall. The security of all welded joints is tested by 
air pressure at 20 pounds per square inch. 





“W. L. McKeithan, Section Man- 

ager, Distribution Transformer Engi- 
neering, discusses a transformer 
feature that plays an important part in 
eliminating operating headaches.” 


This triple-sealed 
distribution transformer design 
eliminates possible trouble 


All Westinghouse distribution transformer tanks are made 
of highest quality steel with positive seals—at the tank bot- 
tom—at the cover—and at all accessory locations. 


Exclusive rolled tank bottoms have oil-tight, double-rolled 
rims. Since the design prohibits the transformer weight from 
ever stressing the seal, the transformer can be stored, moved, 
loaded or installed without the extra care required by com- 
mon designs. 


Covers, handhole and bushings are sealed with cork- 
neoprene gaskets. Cork-neoprene is impervious to oil, mois- 
ture and corrosive elements—will not take a permanent set 
—is not subject to aging, stress cracking and has no seam. 
It assures a positive seal for the life of the transformer. 


Hanger lugs, nameplate bracket, lifting lugs and other 
accessories are projection welded to the tank wall. The se- 
curity of all joints is tested by air pressure at 20 pounds per 
square inch. 

Triple-sealed tank construction is just one of the several 
features of Westinghouse distribution transformers that 
add up to less operating headaches at a vital point in your 
distribution system. It will pay you to investigate further. 


How to get optimum performance from all of this equip- 
ment is discussed on the next page. 
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CP-1014 


Westinghouse field engineers lick 
operating problems before they start. 
M. L. Gardner, Engineering and 
Service Manager, Northeastern 
Region, cites a typical case: 


How Westinghouse helped the Astoria Station 
get off to a fast, smooth start 


“It takes time and teamwork to get a new gener- 
ating station like Consolidated Edison's Astoria 
on the line and running smoothly. 

“Under my supervision, Joe Greenbaum—the 
Westinghouse field engineer assigned to Con Ed 
—lived with this job right from ground break- 
ing. Westinghouse supplied four 100,000-kva 
generator transformers, station auxiliary switch- 
gear, main control board and powerhouse auxil- 
iary motors. We were there to help supervise 
erection, installation, connection and check-out 
of Westinghouse apparatus. We worked closely 
with Con Ed engineers to tie all equipment to- 


gether into a smoothly functioning operation. 


“We were all pleased when Astoria went on 
the line and, what’s more, we'll help keep it that 
way by frequent inspection and servicing of all 
Westinghouse equipment.” 

* * * 
M. L. Gardner's story proves this point: the best 
performance results only when quality apparatus 
is matched with quality field engineering service. 

Over 1200 Westinghouse district engineering 
and service men make sure that you get the per- 
formance you buy in every piece of Westing- 
house apparatus. It’s a service that frequently 
makes the difference between Westinghouse and 
other equipment, all the difference in the world! 


For further details, go over this check list with your local Westinghouse rep- 


resentative .. . 


30, Pennsylvania. 


Distribution Transformers 
Power Transformers 
Power Breakers 


DB 46-1008 
B-4142A Relays 
DB 33-125 
and B-5904 


or we'll gladly mail specific data on written request to West- 
inghouse Electric Corporation, 3 Gateway Center, P. O. Box 


, Pittsburgh 


Carrier-Microwave B-5873 
DB 41-412 
Unit Substations B-4061 


B-5306 
DB 47-410 
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womames — Joslyn Racks 


Space heating of islolated switchgear | 
room at Canton Drop Forge & Mfg. | 
Co, Canton, Ohio, with 3-kw heater | 
has eliminated condensation of mois- | 
ture on equipment and removed | 
danger to high voltage cables and 
switchgear. Changes in relay calibra- | 











are being used by 

most of the country’s 
a power companies 

tion due to wide temperature varia- | 


. | 
tions in unheated room have also| _— 
been eleminated. Thermostatic con- 4 
trol maintains room temperature of | 
45 F. G. W. Craiglow, Industrial | ae 
Power Engineer, Ohio Power Co,| | 3 
Canton. 




















































Drying tires with infrared lamp banks 
at Gordy Tire Co, Atlanta, Ga., per- 
mits them to be processed (before 
recapping) after 1% hr. Formerly 
1 to 1% days storage in air drying 
room was required. Each of the two | 
banks has 12 - 250-w infrared lamps. 
Each bank accommodates five pas- | 
senger car size tires. 




























Localized lighting at Winchester Elec- 
tronics, Inc, New Milford, Conn., 
makes component parts of connectors | 
stand out sharply in assembly opera- | 
tions and supplements 45 ft-c of gen-| 7 
eral illumination. Eye fatigue is re- 
duced and production speeded 7 
Multiple connectors of copper are in- 
stalled on plastic blocks against a 
green felt background. Each bench 
position has a flexible arm fluorescent 
fixture with two 15-w lamps concen- 
trating 300 to 350 ft-c on the work. 
By using more light “around 















































clock,” 110 day-shift and 60 night- 
shift assemblers benefit. 














Heating dies for cylindrical tank 
heads at Scaife Co, Oakmont, Pa., 
using 12 - 3-kw semi-circular sheath 
heaters has produced accurate heads 
and eliminated spoilage and possible 
die cracking. Formerly, inaccurate 
pieces were produced when starting 
up until dies were heated by friction 
to proper temperature. The 3-kw 
heaters, mounted in a portable frame, 
are placed on the dies and energized 
at predetermined time before press 
is started up. When operations are 
ready to start, heating unit is removed 
from press and dies are at proper 
operating temperature. J. B. White, 


Jr., Supervisor, Industrial Sales, Du- 
quesne Light Co, Pittsburgh, Pa. J u i E j 



























































Executive Offices 
20 N. Wacker Dr. 
Chicago 6, Illinois 







NEW EQUIPMENT 


Earth Boring Machine 


The Sterling Model G-4 hydraulic control earth boring 
machine uses 10 to 20 in. augers and digs to 92 ft deep 
A heavy duty transmission is coupled to a 58-hp, industrial- 
type, 4-cylinder gasoline engine and has 3 speeds forward 
and | reverse 

Weight of the machine is 3,150 lb. The hydraulic rams 
and drive assembly in the 
Model “A,” 
Wyoming Valley 
Forty Fort, Pa. 


machine are the same as on 


Equipment Co, 1089 Wyoming Ave, 


Substation Transformers 


All-Purpose Digger 


A medium size, all-purpose digger is made either as a 
rugged skid-mounted unit with self-contained power plant 
or aS a compact power take-off unit for jeep or power 
take-off truck mounting. The digger provides angular 
adjustment of the drill head in two directions and permits 
operation at any angle through a full 360-deg range. 

Built-in hoist handles loads up to 750 Ib. By using sec- 
tional, continuous flight augers, depths up to 75 ft can be 
reached. 

Acker Drill Co, Inc, Scranton 3, Pa. 


15,000 vy. 
are liquid-filled type. 


and up to Transformers 


A line of unit substation transform- 
ers is announced, rated in standard or 
special sizes up to 500 kva, 3-phase, 


Auger Pilot Bits 


The PENGO combination Fishtail- 
Hardpan Pilot and the PENGO Cone 
Pilot supersede both the former Fish- 
tail and Hardpan pilot bits. Bits are 
interchangeable company’s 
augers and boring heads of all sizes. 

Company narrow fishtails 
open small hole in hard surfaces and 
moldboards screw in, making effective 
penetration. Strain is chiefly in com- 
pression, so bits are heat-treated for 
maximum wearing life. 

Peterson Engineering Co, Santa Clara, 
Calif. 


between 


claims 


168 March 22, 


Besides standard accessories, other 
features may be supplied, such as 
integral junction boxes enclosing ter- 
minals, primary entrance pothead for 
lead-covered cable in conduit, and 
gang-operated oil fuse cutouts which 
afford fuse protection and switching 
from the primary supply line. Sup- 
plied for indoor or outdoor installa- 
tion. 

Eisler Engineering Co, Inc, 750 S. 
13th St, Newark 3, N. J. 


Closing Device 


Portable emergency closing device 
provides safe, full-speed closing of a 
circuit breaker when no normal source 
of closing power is available. Pneu- 
Draulic closing device for use on 13.8- 
or 4.16-kv classes of Ruptair circuit 
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Terminal cap for effective bird 
and animal protection. 


Extra long contact and action 
a SPring. Working stresses well 
below elastic limit. 


A significant addition to the Hubbard line * 
of electrical apparatus is made with the new 
No. 2531 load break cutout. Distribution 
loads may be switched with this simple de- 
sign without any increase in cost in cutout 
investment. Simple re-fusing requires no 
tools. The early enthusiastic acceptance of 
No. 2531 is evidence that it supplies an 
acknowledged need. Note the distinctive 
features shown in the illustration. 


100 AMP. RATED—2000 AMP. INTERRUPTING CAPACITY. 


cis Line terminal plated for use with either 


heavy composite ® 
fuse tube. 


Bakelite guard 
for bird and 
animal pro- 

tection. 


Loop for removal 
and replacement 
of fuse tube 
assembly. 


Exposed section of fuse cable provides simple mechanical load 
break for links up to 50 Amperes without extra cost for cum- 
bersome parts. 

Straight mechanical withdrawal fuse cable of particular im- 
partons when currents of small magnitude are extinguished. 


aluminum or copper conductor. 


Rugged one piece porcelain column with 
bus support type assembly. 


Terminals plated for use with either alumi- 
num or copper conductor. Alternate load 
terminals for right or left hand connection. 


Heavy bronze safety lock hinge provides 
adequate current carrying capacity with- 
out auxiliary contacts. 


.D ann COME A uY¥ 
curease =” . OAKLAND. Al 
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breakers, or other standard air mag- 
netic circuit breakers in metal-clad 
Device, weighing 40 Ib 
and measuring 8 x 4 x 10 in., con- 
sists of: 

1. Manually - operated hydraulic 
pump with built-in reservoir and by- 
pass valve. 


switchgear 


2. Accumulator tank utilizing bag 


Weatherproof Wire 


Weatherproof wire with outer braid 
of glass yarn is available in sizes 14 
through 4AWG, in 500-ft coils. Glass 
outer braid is resistant to moisture, 
heat, chemical action, and abrasion. 
Tests show very little moisture pick 
up. Glass yarns have high tensile 


Underground Cable 


Nepconol Type UF cable is suited 


Cable is 
available as single conductor (sizes 
14 to 4 AWG), and as two conductor 
(with or without ground wire) and in 
three conductor (14 to 10 AWG). 
Cable is for direct burial underground 
and is resistant to moisture, acids, and 


for farms and rural areas. 


ous 


Conductor insulation and 


outer 
jacket is thermoplastic. Fiber glass 
members separate conductor insula- 
jacket and add strength 
Cable is also usable as non-metallic 
sheathed 


lype 


tion trom 


cable, resistant, 
NMC Multiple-conductor 
cables may be used for interior wiring, 


corrosive 


exposed or concealed, in dry, wet, or 
corrosive locations and for installa- 
tion inside masonry or walls. 
National Electric Products 
Gateway Center, Pittsburgh, Pa. 


Corp, 


170 


under pressure for energy 

3. Closing valve and hydraulic in- 
terlock to prevent operation on in- 
sufficient energy storage. 

4. And an operating cylinder con- 
nected to the breaker solenoid plunger 
or its linkage by detachable bracket. 
Allis-Chalmers Manufacturing Co, 932 
S. 70th St, Milwaukee, Wis. 


storage. 


strength which is retained indefinitely. 
Resistance to chemicals makes glass 
yarn a good support for asphalt coat- 
ings, and is advantageous for locations 
subject to chemical vapors. 

Rome Cable Corporation, Ridge St, 
Rome, N. Y. 


Type TW Wire 


Type TW wire is available in sizes 
from No. 14 AWG to 2,000 Mcm. 
Type TW is claimed to be resistant to 
moisture, oils, most chemicals, and 
flame. A special “slipper compound” 
finish aids in pulling the wire under 
all weather and installation conditions. 
This finish reportedly does not dry 
out or deteriorate with age. 
Anaconda Wire & Cable Co, 25 
Broadway, New York 4, N. Y. 


Television Camera 


Utiliscope Model 300-BV camera 
for wired television is a small unit 
having high 
lower 
models. 


resolution and using 
lighting levels than previous 
The camera combines sim- 
plicity of operation with operational 
(Continued on page 174) 


(ADVERTISEMENT) 


Electrical Applications 
ra 


Fractional-hp Motors 


Motor manufacturers are finding more and 
more ways for aluminum to help make frac- 
tional-hp motors smaller . . . lighter... more 
versatile. These new motors give full NEMA 
performance at up to 50% less weight... 
10% less bulk, rating for rating . . . at lower 
manufacturing cost. 

Aluminum makes cast rotor windings 
practically indestructible. Fan blades cast in- 
tegrally with the rotor make for cooler run- 
ning. Stator windings of aluminum wire cut 
weight appreciably. Aluminum end shields 
give better conductivity of heat away fromthe 
motor bearings to provide longer bearing life. 

Reynolds furnishes high quality rotor metal 
in aluminum pigs of various compositions. 


Ret nes F 


Aluminum Bus Conductor 


More and more aluminum bus conductor is 
being used in prefabricated duct units for 
shop distribution and as a part of other elec- 
trical equipment such as control panels and 
electronic circuits. Aluminum’s increasing 
use in electrical applications is due largely 
to its lower cost, high electrical conductivity, 
light weight with high strength, ease of 
fabrication and more certain availability 


Engineering Service 


Reynolds Engineering Service is available to 
help you on any type of electrical application 
for aluminum. For example, Reynolds En- 
gineers will conduct meetings with your men 
and provide them with the latest informa- 
tion on all phases of aluminum design and 
fabrication. This service is available without 
cost or obligation. For full details contact 
your neareat Reynolds Branch Office or 
write Reynolds Metals Company at the ad- 
dress on the facing page. 
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Now You can S 
Nat IU RINS 


NEOPRENE COVERED 
ALUMINUM CONDUCTOR 
for secondary lines 


and service drops 


Now! You can get highest quality covered 
aluminum conductor from Reynolds—single 
conductor and self-supporting duplex, triplex 
or quadruplex cables. Also you can rely on 
Reynolds Engineers to give you impartial 
information on the right type of covered con- 
ductor for your particular secondary distribu- 
tion line and service drop needs. 

Why aluminum conductor? Because the 
lighter weight of aluminum speeds installa- 
tion, cuts labor costs and permits longer spans. 
And because the initial cost of aluminum is 
lower. These factors add up to important 
savings to you! 

Why Reynolds covered aluminum conduc- 
tor? Because the tough Neoprene covering is 
long-lasting and weather-resistant. Because 
Reynolds has modern facilities for producing 
conductor and cable with quality control from 
mine to finished product. Because these mod- 
ern facilities are backed by experienced pro- 
duction, engineering and sales personnel. And 
because this help—as proved in countless 
Reynolds ACSR installations —is readily avail- 
able to you both in the office and in the field! 

For full details on Reynolds Neoprene Cov- 
ered Aluminum Conductor call your nearest 
Reynolds Branch Office or write Reynolds 
Metals Company, 2584 South Third Street, 
Louisville 1, Kentucky. 


“REYNOLDS ALUMINUM IN THE 
ELECTRICAL INDUSTRY” 


Send for your copy of this new brochure— 
includes photos and helpful information on 
Reynolds Covered Conductor, ACSR, Bus Con- 
ductor, Engineering Service, etc. Write to the 
address above. 


See “Mister Peepers” Sundays on NBC-TV. Consult local listings for time and station. 


REYNOLDS @g ALUM 


MODERN DESIGN HAS ALUMINUM™M [tN MIND 
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The instrument that put 
electronics to work 


Before electronics came into the picture, in- 
dustrial instrumentation was caught in a 
squeeze. On one hand, it was besieged with 
demands by production men and engineers 
for higher sensitivity, faster speeds, and 
greater reliability. And on the other hand, it 
was hampered by the limitations of mechani- 
val devices. For the instruments of fourteen 
years ago were merely mechanical imitations 
of a man watching a galvanometer needle 
and twiddling dials. They were too delicate 
. .. too sensitive to vibration . . . too easily 
Jed astray by wear or maladjustment. They 
just couldn’t deliver the performance that 
new production methods required. 


In 1940, however, came a major milestone in 
the progress of instrumentation — develop- 
ment of the ElectroniK potentiometer. 
This was not only a new kind of instru- 
ment. It was a new concept of meas- 
urement. For the first time, it applied 
the science of electronics in a practical way 
to the design of a measuring device for in- 
dustry. It replaced complicated, fragile 
mechanical gadgets with a simple but sensi- 
tive electronic circuit and servo system 
... the “Continuous Balance’’ principle of 


frequency 
recorder sets 


measurement. 


new standards 
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You could tell it was something new when 
you opened up the ElectroniK instrument’s 
case. There was no sign of whirring gears, 
levers and cams. You could tell it was giving 
a new kind of performance in measurement, 
too, by the way the pointer wold move 
swiftly and surely in one smooth sweep 
whenever the measured variable changed. 


The ElectroniK instrument gained quick ac- 
ceptance by production men, engineers, re- 
search technicians and maintenance men. 
They liked the way it provided laboratory 
accuracy and sensitivity, week after week, 
under the toughest industrial service con- 
ditions. They found that its speed and pre- 
cision made*possible improvements in prod- 
uct quality and process operation that had 
been unattainable before. And they have 
proved their confidence by ordering and re- 
ordering ElectroniK instruments by the 
thousands . . . not solely because it was first 
of its kind, but because it has continued to 
be the dest in performance. 


IA 


Peeeeteeees 


The range from 59 to 61 cycles per second is Spread across 
10% inches of calibrated chart. 
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At the Hutchinson Station of Kansas Power & Light Co., 
an Electronik Frequency Controller can be selectively con- 
nected to any of three generating units, to regulate the selected 
one as the master unit for system frequency control. 


for measurement and control 


aaa and controlling of system frequency 61 cycles across 10!'% inches of calibrated chart. 
reaches a new level of performance when the 

ElectroniK Frequency Recorder goes to work for you. As a recorder, the instrument gives operators better 
By applying the electronic “Continuous Balance’’ data on which to base generation changes . . . is also 
principle, this instrument makes available greater supplied to chart both frequency and time deviation. 
precision, speed and sensitivity than ever before As a controller, it incorporates auxiliaries engineered 
possible. by Honeywell to regulate turbine governors for flat 
frequency or tieline bias under fluctuating load con- 


It’s more accurate . . . embodies a pulse frequency-to- “A ess 
: ditions. 


millivolt converter in a null-balance precision d-c 
bridge circuit with an over-all accuracy of + 0.01 cps. Your nearby Honeywell sales engineer will be glad to 


it’s fast . . . high-speed electronic balancing follows discuss applications in your own power plant. Call 
every change in frequency. Full scale pen speeds of him today .. . he’s as near as your phone. 


9 ‘ sguge s¢ > avails > . 
12 or 24 seconds are available. MINNEAPOLIS - HONEYWELL REGULATOR Co., 


It’s sensitive . . . responds to frequency variations as Industrial Division, Wayne and Windrim Avenues, 
small as 0.005 cps . . . spreads the range from 59 to Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Catalog 90-1, ‘Supervisory Instruments for Power Generation’. 


iH| Honeywe 
BROWN INSTRUMENTS 
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BOLTED 
ASSEMBLIES 
STAY TIGHT 


when locked with 


ZN 


LOCK NUTS 


Specify PALNUTS on new lines... 
add PALNUTS to existing lines, to 
eliminate further re-checkine and 
re-tightening of bolts. PALNUT Lock 
Nuts are the lowest cost, most de- 
pendable method of locking steel 
tower bolts. Once tightened, their 
double locking spring action holds 
tight under severest vibration. 
PALNUTS are extremely low in cost, 
require only 3 bolt threads, apply 
fast, may be removed and reused. Hot 
Dip Galvanized and other finishes and 
materials used by utility industry. 
Free samples on request. 


The PALNUT Co. 
51 Cordier St. 
Irvington 11, 

New Jersey 


PALNUT 
spadhekb tiated 


New Equipment 


(Continued from page 170) 


stability. One or more viewing screens 
may be located wherever convenient. 

Suggested applications include 
watching water level and furnace con- 
ditions, observing interiors of steel 
heating furnaces, viewing dangerous 
and destructive tests, and supervising 
manufacturing operations from a dis- 
Model 300-BV is interchange- 
able with the Model 300-B camera. 
Diamond Power Specialty Corp, P. O. 
Box 415, Lancaster, Ohio. 


tance 


Induction Motors 


A new line of Type G squirrel-cage 
induction motors in frame sizes up to 
326 follows new NEMA standards, 
yet retains all important features of 
the “AP” line. All continuous-rated 
totally-enclosed motors (Type GZ and 
Type GZZ) will be fan-cooled. Both 
new open and totally-enclosed (fan- 
cooled and explosion-proof) models 
have been exhibited. Production is 
underway on frame sizes 182 and 
184. 

Allis-Chalmers Mfg Co, 930 S. 70th 
St, Milwaukee 1, Wis. 


Oscillogram Developer 

A rapid oscillogram developer is 
capable of developing and drying 
photo-sensitive paper at speeds up to 


12 fpm and operates in daylight. It 
can process paper up to 12 in. in 
width and 250 ft in length. The de- 
veloper is semi-portable and can be 
operated by personnel not familiar 
with development technique. 

Unit consists of four open tanks, 
a surface drying unit, motor controls, 
and paper guides. Tanks contain de- 
veloper, stop-bath, and stabilizer and 
stand in a water jacket thermostatic- 
ally controlled at 100F. Power re- 
quired is 20 amp at 220 v, 60 cps. 
Dimensions are 15% x 20 x 23 in. 
Dry weight of the oscillogram devel- 
oper is 100 Ib. 
General Electric Co, 1 River Road, 
Schenectady 5, N. Y. 


Telemetering 


The Metaphone signals storage con- 
ditions at unattended water reservoir. 
The reading is available by calling 
from any convenient telephone. 

The measuring system closes a cir- 
cuit for a length of time proportional 
to the height of water. The circuit 
includes a buzzer mounted before a 
telephone. When someone dials the 
unattended phone, he can hear the 
buzzer signal. By timing its duration 
with a stopwatch, he knows the con- 
dition of the storage tank. 

Bristol Co, Waterbury 20, Conn. 


Barrier Rope 


Ipco Poly-rope is designed for mak- 
ing safety barricades around electrical 
equipment or for roping off work 
areas. This high-visibility rope is made 
of two strands of yellow and one of 
black polyethylene plastic, and ex- 
hibits the advantages of this material. 
The rope runs between 38 and 42 
feet to the pound, and its diameter is 
fe In, 


Industrial 
Fourth St, Philadelphia 33, Pa. 


Products Co, 2808 N. 


Control Panel 


Series CP control panel is designed 
for control of high-voltage power sup- 
plies in breakdown test equipment. 
Panel is available as self-contained 
cabinet model or as standard rack- 
mounted unit. Motor-actuated vari- 
able autotransformer increases volt- 
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Natvar Products 


Varnished cambric—cloth and tape 


Varnished canvas and duck 
Varnished silk and special rayon 
Varnished—Silicone coated Fiberglas 
Varnished papers—rope and kraft 
Slot cell combinations, Aboglas® 


Varnished-lacquered tubing and 
sleeving 


Extruded viny! tubing and tape 
Styroflex® flexible polystyrene tape 


Extruded identification markers 


Ask for Catalog No. 22 - 
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Stake Kely on... 


Show the familiar Klein trade- 
mark to the old-timer on the 
pole and he'll tell you—‘“‘that's 
the equipment I’ve been using 
ever since I was a grunt.” 

Yes, workmen just naturally 
feel safer when the equipment 
is Klein--recognized for qual- 
ity “Since 1857.” 

ASK YOUR SUPPLIER 


Foreign Distributor: International 
Standard Electric Corp., New York. 


Write for your free 
copy of the Klein 
Pocket Tool Guide 
today! 


Since 1857 
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age at 500 or 1000 v per second. Elec- 
tromagnetic clutch permits disengage- 
ment at any point. Manual control 
knob may also be used to regulate 
voltage. Output is from 0 to 130 v, 
60 cps. 

Industrial Instruments, Inc, 89 Com- 
merce Rd, Cedar Grove, N. J. 


Service Entrance 


A complete service entrance mast 
assembly is designed for low-roofed 
ranch-type buildings. Mast, a 7-ft 
length of 2-in. galavanized pipe with 
necessary fittings, may be enclosed in 
construction or mounted on exterior. 
Blackhawk Industries, 250 S. Main 
St, Dubuque, Iowa. 


Variable Speed Drive 


A stepless adjustable-speed drive, 
the Electronic Select-A-Spede, is de- 
signed for operation from an ac cir- 
cuit and has de drive motors in sizes 
% to 15 hp. Speed ranges are as high 
as 100:1. When used with optional 
tachometer feedback equipment the 


regulation is +0.5%. 

Unit consists of anode transfotitiet, 
electronic control panel, pushbutton 
station, and an adjustable-speed dc 
drive motor. The drive is applicable 
equipment, machine tools, 
conveyers, balancing machines, paper 
machines, tire-building machines, afid 
welding positioners. 

Leuis Allis Co, 427 E. Stewart St, 
Milwaukee 4, Wis. 


to. test 


Coming New Equipment 


Received Too Late for This Issue 


Unit-Supported Bus 


General Electric Co—Is of isolated-phase 
design in lengths up to 16 ft 


Straight-Line Clamp 


Porcelain Insulator Corp—lis available in 
forged-aluminum or steel material 


Cleaning Brush 


A conductor cleaning brush for 
use with contact paste has durable 
thermo-setting plastic on handle for 
high dielectric protection. Brushes can 
be rotated or replaced with a standard 
screwdriver. 

Jasper Blackburn Corp, 35 Madison 
St, St. Louis 6, Mo. 


Megohm Meter 


Type L megohm meters are designed 
for high-speed testing of iasulation 
leakage in accordance with ASTM 
specification D-257-52T. Accuracy 
of resistance bridge is + 1.0% of full- 
scale current. 
piece is 
Built-in 
settings. 


Voltage across test 
constant within +0.1%. 
voltmeter assures accurate 
Scale 1s in megohms, and may be 
calibrated by built-in resistance stand- 
ard. Internal power supply has 
balanced tube circuit and voltage 
Guard circuits eliminate 
Meter is 


bench-type with sloping panel. Pro- 


regulators 
surface-leakage errors. 
vision is made for extending the range 
of the instrument with external power 
supplies 

Three models are available, having 
test voltages of 200 v, 200 and 500 v, 
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UNISTRUT concrete inserts, steel 
channel, fittings and clamps sup- 
port maze of conduit in trapeze 
style framework 


Uy tts 7:1 | 


eT ae SSS 


View shows how UNISTRUT nut 
and bolt assembly permits 
speedy erection, changes or ad- 
ditions at any time. 


Conduit and Cable Instalied Faster, 
Easier, for Less, at Kaiser Aluminum 
& Chemical Corporation's new 
Chalmette, La. plant 


Versatile UNISTRUT steel structural 
supports reduce engineering detail- 
ing, permit rapid, on-the-job erection, 
allow changes or additions at any time. 
This simple-to-assemble framing 
system consists of steel channel and 
fittings, clamps, brackets, hangers and 
concrete inserts—provides all you need 
to mount, frame, suspend or support 
all kinds of electrical equipment with 
just a hacksaw and a wrench. 
No drilling, no welding, 100% ad- 
Channel and 
Fittings justable and re-usable—there is no 
waste. Try UNISTRUT framing on your 
next job! 


Conduit and 
Pi ci 
Concrete pe Clamps 


Inserts LA See our complete catalog in Sweet's 
Architectural, Plant Engineering and 


a industrial Construction Files. 
aple 


Porcelain Cable Clamps Cable Clamps 


UNISTRUT PRODUCTS COMPANY 
Write for FREE 84-page Pocket Catalog No. 600 1013 W. Washington Bivd Dept. W3 


For the MAN ON THE JOB. Photos, drawings, ideas and Chicago 7, Illinois 
data on how to frame, mount, rack and support electrical Please send me a copy of Catalog 800 
and mechanical equipment with UNISTRUT metal framing. without obligation 


Distributors and Ware- = Name 
7363382 «2380379 «= «2808631 house Stocks in Principal RG 
2541908 Other Patents Pending Cities. Consult your Tele- pany 
P 1 Address 


% 
THE WORLD'S MOST FLEXIBLE ALL-PURPOSE METAL FRAMING City 





\ 


. 


4 


4 
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INDIANA STEEL & WIRE CO. 


P ae 


Preformed ARMOR RODS 


Applied with a 


TWIST of 
the wrist / 


Save Time, Labor 


@ Preformed Armor Rods are quickly 
and easily applied by hand. Their pre- 
formed spiral pitch tightly grips the con- 
ductor for a perfect, lasting fit. No special 
tools, clamps or clips are needed. By re- 
inforcing the conductor at the supports, 
Preformed Armor Rods minimize breaks 
due to vibration fatigue. They also protect 
against flashovers and arcing, provide in- 
creased holding power, prevent abrasion and 
chafing, eliminate tie and clamp damage, 
increase radiation area and reduce corona 
losses. Designed and produced to accurate 
standards in Aluminum Alloy, Galvanized 
Steel, Bronze and Copperweld. 


Preformed 
Aluminum Alloy 
Line-Guards 


@ Provide protection against wear and 
abrasion, especially where insulated wires 
pass through trees. Designed for use 
with self-supporting service-drop cable 

also available for covered single 
conductors. Ask your Graybar represent- 
ative for details! 


ii an tak: 


and continuously variable between 200 
and 500 v. 

Industrial Instruments, Inc, 89 Com- 
merce Rd, Cedar Grove, N. J. 


Limit Switch 


A versatile machine tool limit 
switch, Class 9007 Type T, may be 
adjusted with a screwdriver to obtain 
eleven different contact operating 
sequences. Different operating lever 
arms are available which can be 
mounted in any angular position. 
Small travel operates the switch. Ap- 
proximately 80 deg overtravel is pro- 
vided in either direction. 

Diecast enclosures are gasketed with 
neoprene, making them watertight, 
oiltight, and dust tight. Mounting can 
be in a variety of positions. 

Square D Co, 4041 N. Richards St, 
Milwaukee 12, Wis. 


Expanded Scale Voltmeter 


Expanded scale ac voltmeter, Arga 
Model 101, measures 100 to 500 v 
rms, 50 to 2000 cps, in 39 10-v steps, 
with accuracy of +0.25%. Connec- 
tions are provided for continuous 
recording of voltage fluctuations with 
a l-ma de recorder. 

Beckman Instruments, Inc, 220 Pasa- 
dena Ave, South Pasadena, Calif. 


Dc Meters 


A line of miniature portable dc in- 
struments, Model 281, with 1% ac- 
curacy incorporates a_ self-shielded 
mechanism. Close proximity to mag- 
netic materials does not affect ac- 

(Continued on page 182) 
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2 ACSR. 
T. PEND. 


makes CORE and STRAND 
Share the Load 


Once the two-bolt clamp is tightened on the Reliable No. 420 Snub Deadend, both the 
steel core and the aluminum strand carry their full share of the load. There is no slippage 
that throws all the load on the aluminum strand. The two-bolt clamp is simple to tighten 
and subjects the ACSR to a minimum of vibration fatigue. This deadend is approved for 
use without armor tape, No. 420 ACSR Snub Deadend has the added advantage of being 
extremely light in weight. Many thousands of these deadends are giving unobtrusive yet 
unfailing service. 


ELECTRIC COMPANY = tueseciittinors 
a a ND i Md A Me UTILITIES 
POWER-LINE CONNECTORS and CONSTRUCTION SPECIALTIES 
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READY TO START moving the 750-kva General 


Electric network transformer, with submersible pro- 


tector, from trailer to vault. Notice the room air- 
conditioning units in the windows—one of the 


reasons why more capacity is needed here, 





Potomac Electric, Washington, 
D.C., installs G-E network unit 
_ tomeetextra-heavy load demands 


System reinforced with 
750-kva G-E transformer 
and network protector 


The flexibility and ease of expansion provided by a 
secondary network system certainly “pays off” for 
Potomac Electric Power Company in downtown 
Washington, D. C. Flexibility of the system permits 
load growth additions with minimum interference to 
service in the highly concentrated downtown area. 
The financial district is experiencing a phenomenal 
growth and the consequent heavier load requirements, 
including air-conditioning in existing buildings in the 
area, necessitated installation of this 750-kva G-E 
network transformer. The unit, equipped with a sub- 


ALMOST IN PLACE and with minimum inconvenience, even ina 
congested downtown area. Note the G-E submersible automatic 
network protector on the low-voltage end of the transformer. 


mersible automatic network protector, is located at 
730—15th Street, N. W., directly in front of the Amer- 
ican Security and Trust Company building. 

Compactness of G-E network units permits minimum 

vault depth (7 feet to roof slab) for lower installation 
cost. 
It pays to start a network. Although the change from 
a radial to a network system means substantial initial 
expense, future increases in capacity require less in- 
vestment with a network system. With a growing load, 
the sooner the network system is started, the lower the 
ultimate cost. Why not investigate the advantages for 
your system? 

For help in solving your network problems, and 
for complete information on the many advantages of 
G-E standardized network units, get in touch with 
your nearest G-E Apparatus Sales Office, or write for 
Bulletin GEA-5024, General Electric Company, Sec- 
tion 431-201, Schenectady 5, N. Y. 


CENTERING UNIT in vault prior to cabling. Convenient location 
of cable terminals on G-E units makes minimum size vaultg 
practical—simplifies connections for fast installation, 


You can fut your conflilence an — 
GENERAL @@ ELECTRIC 
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WIRE ROPE SLINGS 


A STANDARD 
OF QUALITY 


e“acco Registered”’ is the registered trademark applied by 
American Chain and Cable Company to slings of the highest 
grade, but it is more than just a trademark. 

“acco Registered’’ is a definite specification of quality in 
both material and design. 

To be ‘“‘acco Registered,” a wire rope sling must meet the 
following specifications: 

1. i must be made from high strength "Green Strand” wire rope. 


2. All parts of the finished sling must have a breaking strength 
equal to the catalog strength of the sling body. 


3. All fittings and attachments must withstand a proof-test equal to 
at least two times the rated capacity without permanent distortion. 


4. Actual field service tests of each design. 


As evidence of compliance with these requirements each 
sling is given a metal identification tag and is accompanied 
by a Certificate of Proof Test and Registry. 


What does ACCO REGISTRY mean to you? 


It means that you can equip your shop with “‘lifting tools” 
and be confident that their designs and materials are specifi- 
cally selected for the highest efficiency by trained engineers 
who spend all their time on slings. 

It means that you can be sure that your men, materials, 
and machines are given the highest protection against injury 
during lifting operations. 


Where can you get ACCO REGISTERED SLINGS? 


To make acco Registered Slings immediately available for 
your requirements, American Chain and Cable Company, 
Inc. has appointed one of the best industrial supply houses 
in your community as an acco Registered Sling distributor. 
Selection for such appointment is made on the basis of the 
distributor’s desire to serve you, his grasp of your problems, 
and his willingness to maintain in his stock sizes and types 
of slings you need. 

See your acco Registered Distributor or write to us for 
literature and his name. 


*Trademark Registered 


Acco Wire Rope Sling Department 
AMERICAN CHAIN & CABLE 


Wilkes-Barre, Pa., Chicago, Denver, Houston, 
Los Angeles, New York, Odessa, Tex., Philadelphia, 
Pittsburgh, San Francisco, Bridgeport, Conn. 





New Equipment 


(Continued from page 178) 


curacy. A conductor carrying 15,000 
amp at 3 ft from instrument causes 
error of less than 1%. Large moving 
coil gives high torque-to-weight ratio 
and allows increased sensitivity where 
needed. 

Bakelite cases withstand dielectric 
test of 2,000 v ac between case and 
terminals. Mirror and_ knife-edge 
pointers eliminate parallax errors on 
hand-calibrated scales. Various ranges 
in single and multi-range voltmeters, 
ammeters, and volt-ammeters are sup- 
plied. Dimensions are approximately 
4% x 4% x 1% in. 

Weston Electrical Instrument Corp, 
614 Frelinghuysen Ave, Newark 5, 
N. J. 


MORE NEW PRODUCTS 


about which you should know 


Reel-O-Matic Corp of America, 
Columbia, Pa., announces a ceiling- 
mounted, power supply reel having a 
40-ft cable that can be lowered by 
push-button control . . . Square D Co, 
6060 Rivard St, Detroit 11, Mich., 
has a neutral circuit breaker for use 
with XO load centers. 


General Electric Co, | River Rd, 
Schenectady 5, N. Y., announces two 
instruments. Current-integrating in- 
strument with moving-coil drive is 
rated —85 to +85 ma-sec, accuracy 
of +2% for integrating random cur- 
rents over 2-min period, responds to 
0.03 to 6 ma. Current-squared inte- 
grating instrument has dyanometer 
drive, accuracy of +3% for integrat- 
ing random signals over 2-min period, 
responds to 1.5 to 30 ma. . . Minne- 
apolis-Honeywell Regulator Co, 2753 
Fourth Ave, S., Minneapolis 8, Minn. 
makes null indicator, claimed to speed 
resistance and potential measure- 
ments, utilizes precision potentio- 
meters and bridges. 


Electromode Corp, 45 Crouch St, 
Rochester 3, N. Y., makes surface- 
mounted wall heater for 1500, 2000, 
3000, and 4000 w. Heater has fan- 
forced circulation, measures 21 x 17 x 
5% in. ... Krox Chemical Co, 18 
E. Kinzie St, Chicago 11, Ill, has 
Knox-All weedkiller claimed effective 
on all vegetation, any time of year. 
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NSYLVANIA POWER TRANSFOR 
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Seven of these Pennsylvania power Tear ete are installed in two 125,000 Kva 
banks, with one unit serving as a spare. The transformers are designed to step 
down a transmission voltage of 110,000 volts. Each transformer has a capacity 
of 41,667 Kva when both forced-oil—forced-air heat exchangers are in 
operation. When only one of the heat exchangers is used, each transformer 


can be loaded to 33,333 Kva. Self-cooled, each transformer has a 


* rating of 25,000 Kva. AR 
t Low Voltage windings are wound in two sections — 


each equal to one-half the rating, of the High 
Voltage windings — and brought out 
‘through separate bushings. 


PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division 
CANONSBURG, PENNSYLVANIA e Greofer Pittsburgh District 





Flexible Low Voltage bushing 
connectors. 


Well-insulated tap leads, 
rigidly supported, are con- 
nected to Pennsylvania 
straight line no-load tap 
chongers. 


Two sets of taps per cyil 
assure excellent electrical and 
mechanical balance in the 
windings. 


Coils are precompressed with 
force equal to the highest 
short circuit stress and built 
into the transformer at that 
compressed dimension. This 
prevents mochanical distortion 
of the coils if short circuit 
stresses occur. 


Continuous pancake winding 
in High Voltage coils. Helical 
winding in Low Voltage coils. 


Extra heavy insulation at line 
ends of coils. Graded insula- 
tion at ground ends of coils. 


25,000/33,333/41,667 Kva. Single Phase, 60 Cycles, 55 C. 
Temperature rise. High Voltage: 110,000 volts. Low voltage 
ele 13,800 volts. 


or view of this transformer, see other side 


PENNSYLVANIA TRANSFORMER COMPANY 
A McGraw Electric Company Division 


CANONSBURG, PA. Greoter aire as me OE ala 





RELAYMEN attending PEA committee meeting tour General Electric Co’s Philadelphia plant. 
R. E. Cordray shows a new relay to (left to right) R. H. Jones, GE; |. D. Perry, Public Service 
of New Jersey; J. A. G. Oewel, relay committee vice -' airman; and C. R. Joy, Ebasco 


Pilot-Wire Relaying Discussed 


Three papers dealing with effect of power system faults on 
con munications operations presented at PEA committee meeting 


The effect of power system faults 
on pilot-wire relaying was the sub- 
jest of three papers at the recent 
Pennsylvania Electric Association Re- 
lay Committee at Philadelphia. In- 
vestigation of three failures of the 
pilot-wire link itself at Philadelphia 
Electric Co’s Emilie substation opened 
the series. Analysis of test data by 
R. R. Peters disclosed that the po- 
tential difference between the two 
ends of the pilot pair is about 0.5 v 
per ampere of fault current. But 
properly installed neutralizing trans- 
formers provide adequate protection 
for telephone equipment, he added. 


Disturbance Elminated . . . A fault 
on one 67-kv line of the Delaware 
Power & Light Co’s system created 
a serious system disturbance when 
pilot relaying tripped three other 
lines, reported E. R. Detjen and H. 
Evans. Trouble was traced to failure 
of one gap in a carbon-block pro- 
tector. Staged tests disclosed that po- 
tential difference between the ends 
of the pilot link can be predicted 
from ground impedances and fault 
capabilities. After such computations, 
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said Detjen, this installation was cor- 
rected by substituting protectors of 
higher breakdown value. 

Expensive staged tests to determine 
the resistance of station ground net- 
works with heavy current flow are 
not necessary, asserted W. F. Dunkle, 
Pennsylvania Power & Light Co. He 
cited comparisons to prove that con- 
ventional tests with portable devices 
to driven probes at predetermined 
distances give reliable data. Ground 
potential of one large station could 
rise nearly 2,000 v during a 10,000- 
amp ground fault. Repetitive testing 
is required to maintain satisfactory 
ground values, he concluded. 


The Research Problem . . . Luncheon 
speaker L, R. Gaty, manager of engi- 
neering, Philadelphia Electric Co, 
urged utilities take “a healthy 
attitude” toward criticism by edu- 
cators. Statements that utilities neg- 
lect research fail to recognize that 
much manufacturer research is 
financed from utilities, he 
said. But utilities must not show irri- 
tation. He said they should sell them- 
selves to students and educators. 


sales to 


1954 


Real cause for concern is the de- 
cline in scientific teachers, continued 
1950 1953, 
graduates trained to teach science in 
preparatory schools has dropped 
from 9,100 to 4,600. Five to ten 
years of this trend can cripple scien- 
tific education, he said 


Gaty Between and 


Blowing Out Piping 


. prior to steam system 


operation given attention at 
EE| Prime Movers meeting 


The removal of foreign matter 
from steam systems prior to initial 
operation has called for considerable 
resourcefulness on the part of ope! 
This was given a 
attention, Feb. 1-2, at 
the meeting of the Prime Movers 
Committee of Edison Electric Insti- 
tute. Details of that committee meet- 
ing have just been released by the in 


ating companies. 


good deal of 


stitute. 


Biowing Out Preferred . . Some 
been using tempo- 
installed in the 


companies have 


rary steam strainers 
steam piping ahead of the turbine. 
But most companies have adopted 
the practice of carefully blowing out 
new steam systems including boiler 
parts. While steam is generally used 
as the scouring agent, one company 
reported use of compressed air for 
this purpose. 

A motion picture made by Niagara 
Mohawk that 
such quantities of piping scale, weld- 
ing beads, welding rod butts, ma- 
chining chips, and other extraneous 
material have been discharged during 
as to make this prac- 
To further insure that 
new from ob- 
structions, another practice is to shoot 
sponges through the tubes of new 
steam generators with compressed air. 
Possible damage to the turbine or re- 


Power Corp showed 


“free-blowing” 
tice necessary. 
boiler tubing is free 


lated equipment is avoided in event 
any sponges are left in the boiler be- 
cause the sponges disintegrate in the 
heat of the boiler before reaching the 
steam strainers. 


Increased Use of Hydrogen . . . With 
modern generators operating at in- 


185 





creased hydrogen pressures the quan- 
tity of this gas used by the electric 
C let N Aut ti G t y ita R lat power industry has increased mark- 
omp ely ew oma C enera oF 0 ge egu or edly during the past few years. One 
company found that 10,000 cylinders 
of hydrogen are handled in the servic- 
ing of its stations each year. Handling 
methods are being simplified at some 
stations by the installation of perma- 
nent cylinder racks or large bottles in 
the station yards that can be refilled 
from the vendor’s trucks. One com- 
pany has provided dollies for handling 
the cylinders, each of which accomo- 
dates 12 bottles. The hydrogen ven- 
dor delivers the bottles carried by the 
dollies. Not only does this method 
reduce handling, but it also eliminates 
the hazardous practice sometimes em- 
ployed by hydrogen vendor employees 
of bouncing filled bottles off from de- 
livery trucks. The 12-bottle dolly is 
handled by a crane. 


New Study Group . . . With hundreds 
of thousands of dollars being invested 
in instrumentation and control in each 
modern large station, the committee is 
considering the establishment of a 
subgroup to study and analyze current 
control and instrument practices and 
the problems associated with them in 
power station design and operation A 
temporary subcommittee was named 
under the chairmanship of William 
Welch, Long Island Lighting Co, to 

BY LAKE SHORE survey and report on this matter 
Soot blowing methods and installa- 


25 TO 3000 KVA CAPACITIES 


Here .. . for the first time . . . is a voltage regulator 


tions will receive increased attention 
with no moving parts or electronic tubes to wear or 


fail. The new AUTOSTATIC regulator eliminates 
maintenance expense, yet Costs no more than compara- 
ble mechanical units. 


from the boiler auxiliaries subcommit- 
tee. A discussion of practices in re- 
gard to this equipment suggested the 
possibility that the optimum number of 
In addition, the AUTOSTATIC operates with a speed ee mae ane encaeded - a 

cases. The subcommittee is under the 
direction of Stanley Moyer, Philadel- 
phia Electric Co. 


and accuracy impossible to units having moving parts. 
It reacts almost instantaneously to correct voltage fluc- 
tuations caused by changes in the generator load. There Power station fire control practices 


is no time lag because of inertia and friction. Output are being reviewed by the turbine and 
fluctuations are reduced to a negligible quantity, both condensers subcommittee and_ the 


in magnitude and duration. fuel and ash handling subcommittee 
; eae : 4 ; is considering trouble experienced in 
The AUTOSTATIC is available in three sizes S é; 

; aus i coal handling systems where hard-to- 
with capacities of 25 to 100 KVA, 100 to 400 
KVA, and 400 to 3000 KVA. 


handle fuels are involved. 


Write today for = 
—" KU to Start Work on Plant 
~ Kentucky Utilities Co expects to 
ENGINEERS * DESIGNERS * FABRICATORS => “Wt Construction 1a 90 days on a 
steam-electric plant at Dix River Dam 
near Lexington, Ky. The project 
will be built in four units and will 


+ * *LAKE SHORE ELECTRIC CORPORATION have an ultimate capability of 424,- 
225 WILLIS STREET ° BEDFORD, OHIO 000 kw. 
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This booklet 
tells how... 


pe 


and Owtino 


® 


This 32-page booklet an 

help you build or repair apparatus, 

to operate better at lower cost. Gives prop- 

erties and advantages, test data, construc- 

tion drawings, case histories, application 

details. Also describes the board products 
and composites. 


Cf Electrical Insulations 


lengthen service life...simplify production...cut costs 


Quinterra is the pyrolysis-resistant 
dielectric that helps cut electrical 
apparatus costs. More and more man- 
ufacturers are using it to make ap- 
paratus smaller and safer, at lower 
cost. Its composites are being used in 
Class “B” and Class “H” motor re- 
winding. It permits equipment to 
operate at higher temperatures be- 
cause it remains a dielectric despite 


Johns-Manville 
PURIFIED ASBESTOS 


ELECTRICAL INSULATIONS 
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and time the bulk of its 
dielectric strength is in the purified 
asbestos base sheet. Its mechanical 
strengths, thinness and flexibility per 
mit economical application. 
Quinorgo is the moderate priced, 
high temperature insulation for use 
alone or in composites. Designed for 
operating temperatures up to 1 30C, it 
combines high dielectric 


heat 


a nd me- 


Please 


Name 


Company 


------------4 


Johns-Manville, 
In Canada, 199 Bay St 


send me 


i 


City & Zone _ 


chanical strengths. High in absorp- 
tion capacity, it can be readily treated 
and combined with other dielectrics. 
Furnished only in untreated form, 


Send for your free copy now! 
This new booklet is offered without 


obligation to electrical equipment 


designers, engineers, Man-  gyrsnus 

ufacturers and motor repair 3 v 

shops. ry 
oov vf 


Box 60, New York 16, N. ¥ 
Toronto, Ontario 


of booklet El 


without charge copy 


40A, 


“Pyrolysis Protection Pays Well 
My company 


] makes equipment repairs equipment 


litle 





rotary multipole switch 


ESCO TYPE-A 


It can be furnished for continuous rota- 
tion, in both directions, through eight posi- 
tions, or can be provided with movement 
limited to from two to eight positions. An im- 
portant advantage of the Type-A switch is that 
it has an exceptionally sturdy detent mech- 
anism that assures positive positioning of the 
switching elements at all eight positions, 


Movable contacts carried on molded- 
phenolic rotors engage fixed contacts dis- 
tributed around the circumference of re- 
cessed, molded-phenolic disks so constructed 
that the make and break action is wholly con- 
tained within an insulating enclosure, Assem- 
blages of fixed and movable contacts to suit 
varied switching needs can be combined so 
that as many as seven different sections can 
be controlled by a single knob. 


ELECTRICAL RATINGS — TYPE-A SWITCH 
Service Amperes Volts 
Continuous current 10 a-c/d-c 125 
fr 75 p. f. 5 a-c 125 
lamp ined 3 a-c 125 
5 d-c 30 
1 d-c 125 

Heavy-duty rotary switches rated at 10, 
30, 60, 100, or 200 amperes are also available 
from ESCO. Bulletins giving detailed speci- 
fications on all ESCO switches will be fur- 
nished on request, 


ELECTRO SWITCH 


CORPORATION 


19/32-32 t'o 


FS LoCcmmes ame pee Tek 


Interrupting 
non-inductive ' 


all: Weymouth 88, Mass 


California-Pacific, BPA 
Negotiating Power Pact 


California-Pacific Utilities Co is ne- 
gotiating with Bonneville Power Ad- 
ministration for a 20-year contract to 
obtain Columbia River federal power 
for its system through a new transmis- 
sion line the company plans in its 
Oregon division. 

Leon Gray, district manager at Ba- 
ker, Ore., reported the company nego- 
tiations with BPA were in the final 
stages in early March. Plans call for 
Calpac to construct a 69-kv transmis- 
sion line from BPA’s substation at La 
Grande to the Calpac substation in 
Baker. Cost plus switching equipment 
is estimated in excess of $50,000. 

The contract would result in maxi- 
mum utilization of the federal trans- 
mission agency’s new substation at La 
Grande. Calpac is one of nine private 
utilities eligible for long-term con- 
tracts with the agency and conclusion 
of negotiations would make it the 
seventh private utility to sign for long 
term BPA power delivery contracts 
since the Eisenhower Administration 
took office. 


POWER BRIEFS 


@ Arizona State Power Authority 
is interested in buying 1,000 miles 
of feeder transmission lines inside the 
state from Interior Department. In- 
terior officials are ready to consider 
any deal that will assure full repay- 
ment of federal investment. Arizona 
now is preparing a proposal. 

@Second 18,000-kw generating 
unit has gone into operation at 
Tennessee Valley Authority’s Fort 
Patrick Henry Dam on the South 
Fork of the Holston River, near Kings- 
port, Tenn. 

@ New Brunswick Electric Power 
Commission plans to start work on 
the $40-million Beechwood hydro- 
electric project on the St. John River 
next summer. 

@ National Rivers and Harbors 
Congress will resume this year its na- 
tional conventions which were sus- 
pended during the Korean conflict. 
The 41st Congress of the group will 
be held May 25-26 in Washington, 
D. C., to discuss problems of flood 
and drought control. 

@ Preliminary work on the Diablo 

(Continued on page 207) 
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BIDDLE 


ocateccmenil Hews. 


JAMES G. 


BIDDLE CO., 


@ ELECTRICAL TESTING INSTRUMENTS 


@SPEED MEASURING 


1316 ARCH ST., 


PHILADELPHIA 7, 


INSTRUMENTS 


@ LABORATORY & SCIENTIFIC EQUIPMENT 


PA. 


INSPECTION TESTING WITH A DUCTER® LOW RESISTANCE OHMMETER 


TheS&C Electric Company, of Chicago, 
manufacturers of high voltage protective 
and interrupting equipment use the Ducter 
Low Resistance Ohmmeter for all final 
inspection resistance checks of their 
power fuses 

This resistance check is made for two 
purposes—it shows whether the correct 
fusible element has been assembled into 
the power fuse, and gives an indication of 
any loose connections or high resistance 
joints within the fuse. 

The fusible element ol the S & Cc power 
fuses is a helically coiled piece of hard- 
drawn silver wire. Since the diameter of 
this wire varies only slightly from one 
rating of power fuse to the next, there is a 
chance of error in assembling the fuse. 


BIDDLE 


“TTR” SETS SAVE 


DAYS 


OF TIME IN TRANSFORMER TESTS 


Everywhere Biddle Transformer Turn 
Ratio Test Sets are performing a unique 
service in measuring turn ratio in trans- 


formers to high precision. By means of 


the “TTR” Set, transformer problems 
are analyzed quickly and easily. In many 
cases, one man with a portable instru 


ment can make an average test in less 
than 15 minutes wherever the transformer 
stands. Often, based on fault information 
supplied by a “TTR” test, the shop can 
start winding new coils before the trans 
former is untanked and shipped in 
Users also save valuable time making 
acceptance tests on new transtormers 
Here are just a few of hundreds of com 
panies who have profitably invested in 
one or more Biddle “TTR” Sets 


Partial List of “TTR” Users 


Westinghouse « Penna. Transformer Co. « 
Duke Power Co. ¢ Consolidated Edison Co 
of New York « Pennsylvania Electric Co. « 
Detroit Edison Co. ¢ General Electric « 
Philadelphia Electric Co, ¢ Allis Chalmers 
Mfg. Co. « Alabama Power Co. « Oak Ridge 
National Lab. « Ebasco International Corp. « 
Metropolitan Edison Co. « Boeing Airplan 
Co. « Tennessee Valley Authority ¢« Florid 
Power Corp 


Write for BULLETIN 55-W. 


The resistance check will 


an error} 


letect: such 


Since the average power fuse contains 
several metal-to-metal joints, either 
swaged, riveted or screwed, there is again 
the possibility of an imperfect joint which 
the resistance check with the Ducter 
Ohmmeter will detect. A typical value of 
resistance is 1.1 milliohms on which a 
tolerance of plus-or-minus .2 milliohms 
Is allowed 

Whatever your low resistance measuring 
problem it will pay you to investigate the 
Biddle line of low resistance. ohmmeters. 


For a complete file on these instruments 


write for BULLETIN 24P1-R 


FRAHM® RESONANT 

REED RELAYS 

AND OSCILLATORS 
for 
Controlling 
Signaling 


Monitoring 


fy Protection 


and 
Frequency 
Matching 


Frahm Resonant Reed Relays and Oseil- 
lators . form a team to help you on 
many electrical control and signaling 
problems. Typical control applications 
include: under or overspeed protection 
for motors, turbines. venerators;: wired 
muse street lights: door opener ete, 


Signal selective 


ipplications include 
calling in communications; intercorms, 
ete. $ lrequen¢ y matching of auto horns, 
telemetering of information, 
power line outage monitoring, et W rite 


for BULLETINS 33-W and 34-10-W, 


remote 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instruments « 1316 Arch Stree 


—_ 
a 


t « Philadelphia 7, Pennsylvania 


MEGGER INSULATION 
RESISTANCE TESTERS 


DUCTER 
LOW RESISTANCE 
OHMMETER 


MEG-TYPE MEGGER 
INSULATION 
TESTER 


MIDGET MEGGER 
CIRCUIT TESTER 
OHMMETER 


BIDDLE IMPULSE 


MEGGER “TTR” TRANSFORMER 
CABLE FAULT LOCATOR 


LOW RESISTANCE TURN RATIO TEST SET 
OHMMETER 
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Why buy all as 


Hundreds of dollars are being saved 
yearly by users of Bullard First Aid 
Kits. Bullard’s wide selection of 
standard kits planned to meet the 
accident ‘patterns of specific indus- 
tries means you get the benefits of 
custom designed kits without paying 
premium prices. Write today for the 
new Bullard First Aid catalog. . . 
discover how you can save spoilage 
and waste resulting from unused and 
unnecessary first aid supplies. 


Send me your new folder, “Custom | 
Designed First Aid at standard | 
prices.” 


ZONI 


E. D. BULLARD COMPANY 


275 Eighth Street EVERYTHING 
San Francisco, 


wwe PBULLARD 


IN SAFETY 


LETTERS TO THE 


It’s McNary-Ross’, 
Not Chief Joseph's 


To the Editor: 

I call your attention to an error 
which crept into the third paragraph 
of my article “Full-Scale Tests Prove 
BPA’s 345-kv Tower Design” on page 
82 of your Feb. 8 issue. It is the 
McNary-Ross line which is predomi- 
nantly of single circuit construction, 
while the Chief Joseph-Snohomish 
line is of mixed, single and double- 
circuit construction. The statement as 
printed reverses this relationship. 

Also in the same paragraph, the 
statement that “these lines ultimately 
will carry 450 Mw apiece” should 
have included the phrase “per circuit.” 

A. A. Osipovich, Engineer 
Bonneville Power Administration 
Portland, Ore. 


A Sense of Values 


To the Editor: 
Your editorial, “Sure! It Will Sell” 
in the Jan. 25 issue interested as well 


as amused me. While I am entirely in 


EDITOR 


accord with your argument that peo- 
ple will buy electric house heating, 
even in states as cold as Connecticut, 
I believe that your comparison with 
the purchase of $50 coffee pots was 
too conservative. 

I am enclosing a clipping from the 
New York Times of Jan. 25. It tells 
of the sale of an antique coffee pot 
for $1,300. If somebody will pay that 
much for a coffee pot, there must be a 
lot more who will spend that much or 
more for something far more useful, 
electric house heating. 

John A. Short 
New Preston, Conn. 


Required Reference 


To the Editor: 

In answer to Mr. Miller’s letter in 
the Feb. 8 issue about the relative haz- 
ard of 440 v as compared with 2300 v, 
I would refer him to Electronics maga- 
zine of July, 1944. The article is en- 
titled “Effect of Electric Shock” by ° 
N. A. Poenler, Westinghouse Electric 
and Manufacturing Co, and is re- 
quired reading in our plant. 

The particular question of lethal 
results vs ac potential is covered as 
follows: the susceptibility increases 
with current to a maximum, and then 
decreases as the current is increased 
further. This is due to the phenomena 
of ventricular fibrillation and respira- 
tory shock. There are many other con- 
ditions such as duration, frequency, 
resuscitation procedures, etc, that may 
effect the final result. 

Donald McClellan 
Electronic Engineer 
Edgerton, Germeshausen & 

Grier, Inc 

Boston, Mass. 


Jubilee Issue April 5 


EW has dedicated its April 5th issue to 
Light’s Diamond Jubilee. It will contain 
among other things picture interviews 
with Charles E. Wilson and Walter Sam- 
mis on the Jubilee’s significance and a 
roundup of what power companies: -all 
over the country are doing to celebrate 
the 75th anniversary of Edison’s inven- 
tion of the incandescent lamp. 
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This machinist is “miking” a disc for one of the largest butterfly valves ever 
built — 192” diameter. Newport News built 3 such valves, each weighing 446,000 
Ibs., for the Ross Power Plant, Skagit Project, Department of Light, City of 
Seattle, Washington. Designed for a water flow of 3,620 cu. ft. per sec., and a 
hydrostatic pressure of 290 psi., these valves were shop tested by Newport News 
at 450 psi. They are hydraulically operated with oil at 1,500 psi. pressure. 


Bith of 1 200-ton Billoly 


This disc for a 16-foot butterfly valve reflects two basic advantages 
of Newport News fabrication... 


First, it exemplifies the careful attention Newport News crafts- 
men give to every detail. And secondly, it attests to the quality with 
which Newport News produces in massive equipment for public 
utilities and allied industries...due to Newport News’ high inte- 


gration of skill and production facilities. NEWPORT 


Additional advantages accrue to customers from extensive work 


conducted in Newport News’ testing laboratories on problems re- NEWS 


lated to water power equipment. 


Shipbuildin 
Avail yourself of the engineering talent, along with the special- pb g and 
ized production techniques and the skill of Newport News crafts- Dry Dock Company 


men operating vast steel fabricating shops, five huge machine shops, Newport News, Virginia 
drop forging and die facilities along with acres of brass, iron and 
steel foundries. 


Let us bid on equipment for your present or future projects. 
If you are not familiar with the way Newport News can help you, 
write for our illustrated booklet entitled “Water Power Equipment” 
... it’s yours for the asking. 
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NEWS ABOUT PEOPLE 


RAYMOND A. GIBSON 


H. B. CAREY, JR 


Hartford Electric Changes... 


. . « linked with Connecticut Power appointment. Gibson, Carey, 
and Douglass are made vice presidents in reshuffling 


Promotion of several top level 
executives been announced by 
Hartford Electric Light Co and its 
affiliate, Connecticut Power Co. 
Raymond A. Gibson, vice president 
of Hartford Light, 
named executive president of 
that utility. H. B. Carey, Jr, general 
counsel of the utility, was elected to 


has 


Electric was 


vice 


the post of vice president. 
Dwight 


president of 


assistant vice 
companies, was 
appointed vice president of Connec- 


ticut Power. He 


Douglass, 
both 


Vice Pres 
Fred D. Knight, who has retired after 
with both 


succeeds 


13 years’ 


service utilities. 


DWIGHT DOUGLASS 


192 


Douglass, however, will remain as 
power production consultant for 
Hartford Electric Light 


Hartford’s 2 VP's 


electrical 


Gibson, an 
engineering graduate of 
Rensselaer Polytechnic Institute, 
started his service with Hartford 
Electric in 1923 when he joined the 
sales department. He has served as 
advertising manager, commercial 
manager, assistant to the vice 
presidents. He was made sales man- 
ager in 1945, advancing to vice presi- 
1950. year he was 
director of the company. 

Carey attended Yale College and 
was graduated from Yale Law School 
in 1940. He was associated with the 
law firm of Buck & McCook, Hart- 
ford, Conn., until 1945, when he 
entered into partnership with William 
W. Hoppin, Jr, and Robert H. Powell. 


and 


dent in Last 


elected a 


Connecticut Power’s New VP... 
After graduating from Rensselaer as 
an electrical engineer, Douglass 
served instructor there before 
joining Hartford Light in 
1920. Douglass was made superin- 
tendent of power in 1941 and pro- 
duction manager ten years later. He 
has been assistant vice president of 
Hartford Electric Light and Connec- 
ticut Power March, 1953. 

Limerick, Maine, 


as an 


Electric 


since 
A native of 


March 22, 


Knight was graduated from the Uni- 
versity of Maine with a B.S. degree 
in electrical engineering. After long 
service with Boston 
assistant superintendent and superin- 
tendent of production, he joined 
Hartford Electric Light in 1941 as 
assistant to the then vice president, 
rl. H. Soren. Upon Soren’s retire- 
ment in 1947, Knight became vice 
president in charge of operations, 
engineering and construction for 
Hartford Electric Light, and of engi- 
neering and power plant operation 
for Connecticut Power. 


Edison Co as 


A. H. BRUNING 


Georgia P&L Appoints 


Bruning Vice President 


A. H. Bruning has been appointed a 
vice president of Georgia Power & 
Light Co with headquarters at Val- 
dosta, Ga. Bruning, formerly director 
of industrial development for Florida 
Power Corp, will handle industrial 
development for Georgia P&L, a 
subsidiary of the Florida utility. 

Bruning is a veteran of 26 years in 
the electric industry. After graduating 
from Stevens Institute of Technology, 
he served seven years with General 
Electric Co’s lamp development de- 
partment. 

Then for ten years he was with Dai- 
las Power & Light Co and South Caro- 
lina Gas & Electric Co. In 1937 he 
joined Florida Power Corp, serving 
as commercial manager until called to 
active duty with the Army Corps of 
Engineers. He returned to Florida 
Power in 1946 as assistant director of 
industrial development department, 
advancing to director in 1950. 
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NO LINE CONSTRUCTION JOB TOO BIG! 


Even though you regard your job as “difficult”... 
chances are it’s routine with Utilities Line Construction! 


DOES this line construction job look struction and maintenance jobs ULCO 


difficult to you? To us it was a big service is used. We handle the 


job, but not unusual. From the entire job from start to finish. 
toughest to the smallest line con- ULCO service provides everything: 


UTILITIES LINE CONSTRUCTION COMPANY, INC. 


skilled crews in thenumber required... 
latest tools and equipment... rigid 
safety standards...unexcelled pub- 
lic relations! Pin-pointed to your job! 

Every job is done to the specific 
requirements of the company — your 
company. We invite you to write 
today for details on how we work 
with utilities everywhere. 


505 YORK ROAD, JENKINTOWN, PA. 





To protect your equipment, 
install safe, fast-acting 


GRINNELL MULSIFYRE 


All it ever takes, at any time, is for 


an arc to come in contact with oil 
to touch off a fire. If unchecked, as 
with the $50,000 blaze in the top 
picture, damage can be extensive. 


But if there are spray projectors 
of a Grinnell Mulsifyre System on 
guard, such as those being demon- 
strated in the lower photograph, 
extinguishment usually can be ob- 
tained in a matter of seconds. In fact, 
the record is replete with cases of 
fires, occurring in oil, which fast- 
acting Grinnell Mulsifyre Systems 
have put out in quick time. 


A Grinnell Mulsifyre Systems is effec- 
tive wherever the danger of fire in 
medium or heavy oils can be limited 
to a definite area. In these oils the 
surface emulsion remains to give 
after-protection against flashback. 


There are hundreds of dependable 
Mulsifyre installations in service all 
over the world. Get the facts on how 
you can save trouble and expense 
with a reliable Grinnell emulsion- 
forming spray system. Write Grinnell 
Company, Inc., 252 West Exchange 
Street, Providence, Rhode Island. 
Branch offices in principal cities. 


GRINNELL/ 


EMULSION-EXTINGUISHMENT OF OIL FIRES 
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Duquesne Light Reveals 
New Personnel Changes 


Duquesne Light Co has announced 
new appointments for its fiscal, sales, 
and operating divisions. 

Howard W. Staas was elected secre- 
tary of the company and E. G. Knoch 
was elected assistant treasurer. Staas, 
formerly assistant secretary in the sec- 
retary’s department, will report to the 
vice president of the fiscal division and 
Knoch wili report to the treasurer. 


Sales Appointments... .. D. W. Loucks, 
E. J. Kelly, and Wayne Kunde were 
appointed directors in the commercial 
sales department. Loucks was direc- 
tor of industrial sales and steam sales. 
Kelly and Kunde formerly were super- 
visors in the commercial sales depart- 
ment. 

John B. White, Jr., was named 
manager of the customer service de- 
partment and C. V. DeWitt was desig- 
nated director of the industrial sales 
division. Alex E. Hunter, formerly a 
power engineer in the utilization di- 
vision of the industrial sales depart- 
ment, was made supervisor of sales 
promotion in that department 


Power Station Assignments . D. B. 
Demond, David L. Detwiler, John L. 
Feller, Robert D. Nelson, Thomas 
Richardson, and Louis J. Spisak were 
assigned to new posts in the power sta- 
tions department. 

Demond was appointed office mana- 
ger and Detwiler was made manager 
of the steam heating section. Feller 
was appointed chief engineer of the 
Twelfth Street Heating Plant and Nel- 
son was named chief engineer of the 
Stanwix Street Heating Plant 
and Nelson report to Detwiler 


Feller 


Richardson was named supervisor 
of distribution system maintenance 
and Spisak becomes supervisor of sys- 
tem operation and metering section in 
Allegheny County Steam Heating Co. 


They will report to Detwiler 


Substation-Shops Dept . . . R. J. Sals- 
bury is the new manager of the oper- 
ating and tests section of the substa 
tion and shops department and K. W. 
Kayler assumes the post of manager 
of the maintenance and shops section 
of that department. In other depart- 
ment appointments, Kenneth C. Man- 
waring was made superintendent of 
shops, reporting to Kayler. Albert F. 
Phillips was named superintendent of 
tests, reporting to Salsbury 


ELECTRICAL WORLD 





When was the last time 
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you took a good, close look 


at your communications? 


To keep in step with your constantly changing busi- 
ness, your communication system should be examined 
periodically. In that way, your communications never 
become outdated — always meet your exact needs at 
the lowest cost. If you have Bell System service, such 
studies are a continuing activity. 


Bell System communication engineers will also help 
you take a good, close look at your own communica- 
.at no cost to you! 


tions... Their detailed study will 


va 
FIEKQ 


PRIVATE-LINE TELEPHONE TELETYPEWRITER MOBILE TELEPHONE 


help you get the most efficient use of your facilities 
. Whether they are long distance, mobile, teletype 
writer, or metering and supervisory control, 

\ growing number of power companies are taking 
idvantage of Bell System service in meeting the com 
munications demands of modern operation. 

° 
If you are interested in a detailed communication survey 
by Bell System engineers without charge, call your local 
Bell Telephone representative now. 


rELEPHONE 
SYSTEM 


HJ BELL 
METERING CHANNELS 





Koppers 
Quality 
Control 


starts with the timber! 


KOPPERS PRESSURE-CREOSOTED POLES are made from the 
finest timber obtainable. Koppers men know good timber. And 
these experts never approve any purchase unless the timber 
meets the highest standards of strength and straightness. 

But that’s just the beginning of quality control. Every other 
step—rossing, stacking, seasoning, framing, pressure-creosoting 

is under the supervision of skilled personnel. And the most 
modern machinery and pressure-treating equipment are used 
when preparing Koppers Poles for customers 

As a result of strict quality control, from tree to finished prod 
uct, Koppers Poles remain sound and strong through the years. 
This long service life makes line operation more efficient and 
more economical. Write for prices and further information on 
Koppers Poles. 


KOPPERS COMPANY, INC. 
Wood Preserving Division - Pittsburgh 19, Pennsylvania 


oe 
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WILBUR H. RUESE 


Wilbur Ruese Appointed 
to OVEC Engineering Post 


Wilbur H. Ruese has been named 
superintendent of electrical opera- 
tions for Ohio Valley Electric Corp. 
Ruese, a 36-year veteran in the util- 
ity industry, will direct electrical 
operations involved in supplying the 
power requirements for the Atomic 
Energy Commission’s Portsmouth 
area project in Pike County, Ohio. 

Ruese entered the utility field in 
1918 when he became affiliated with 
Miami Valley Electric Co, Sidney, 
Ohio. Five years later he joined that 
firm’s then parent company, Kansas 
Electric Power Co at Emporia, Kan. 
He was transferred to Lawrence, 
Kan., in 1926 and advanced by 1934 
to vice president in charge of engi- 
neering and operations. He _ held 
these posts until the company was 
merged with Kansas Power & Light 
Co in 1949. He served that utility as 
chief electrical engineer until 1952. 

° 

Daniel Boone, treasurer of the Salt 
River Project Agricultural Improve- 
ment & Power District, Phoenix, Ariz., 
has been named to the newly created 
post of assistant general manager in 
charge of financing, business develop- 
ment, and sales. Other changes include 
the appointment of G. W. Brandow, 
general superintendent of power, to 
the new post of assistant general 
manager in charge of engineering, sup- 
ply, construction, and operations. 
S. G. Bazzill, comptroller, was ap- 
pointed treasurer of both the district 
and Salt River Valley Water Users As- 
sociation. Harry 8. McCoy, comptrol- 
ler of the Water group, assumes the 
same post with the district. 
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OBITUARY Ose the PROVEN BODY 


William Henry McGrath, 74, execu- for faster and more 


tive vice president of the Puget Sound 


Power & Light Co from 1914 until his | f 

vadamae in 1931, died March 1 in | economica service eee 
Seattle, Wash. A 1901 Harvard gradu- 
ate, he began his career as an electri- 


cal engineer with Stone & Webster at 
Boston, went to Houghton County, | - 
Mich., as electrical engineer and later 


became assistant general manager for 
the General Electric Co in Minneapo- MODEL 20I1U76 
lis. He moved to Seattle in 1913 as | 
manager of Stone & Webster proper- 
ties in that state, next year was elected | 
vice president and manager of the 
Puget Sound Traction, Light & Power, 
predecessor of Puget Sound Power. 
McGrath had been a director of the 
Washington utility since his retire- 
ment. 





Abraham L. Tyre, Jr, 60, sales engi- 
neer for M. W. Kellogg Co, New 
York, died March 8 of a heart attack 
enroute to work. He had been with 
the company 18 years. 


Alexander M. MacCutcheon, former 
vice president of Reliance Electric & 
Engineering Co, Cleveland, Ohio, died 
March 4 at Orlando, Fla. He joined 
Reliance in 1914 and was made a 
chief engineer in 1917, a director in 


1920, and vice president of engineer- HOW THE MODEL 201U76 
ing three years later. He retired in CUTS YOUR SERVICE COSTS 
1946. MacCutcheon, a fellow of the 
American Institute of Electrical En- 


-_ yaa the Lamme of your servicemen in specially designed trays and compartments. 
edal in > 


SAVE TIME because tools and materials are always at the finger tips 


GREATER ECONOMY because Model 201U76 is built to stand 


Walter R. Jones, professor of electri- years and years of rugged every-day service. From the adjustable 


ca on uaa as eaten eee partitions in material trays to the new type quick-acting ladder 
struction of vacuum tubes, died March brackets, each body detail is thoroughly considered to provide a 
8 at Ithaca, N. Y. He joined the Cor- greater value. Why not have this unit earn extra dollars for you? 
nell faculty in 1948 after serving for Get the facts now! 


19 years with Sylvania Electric Prod- | MAIL THIS COUPON TODAY! 


ucts, Inc. Body Division, York-Hoover Corporation * York, Penna 


Themes Hi. Yawger, 84, a pioneer io , : sonaré Luahe Dery pat ar" 930 covering your Model 
the use of electricity, died March 6 at | 

Rochester, N. Y. He was affiliated | Name 

with Rochester Gas & Electric Co and | 
predecessors for 65 years, fourteen of | 
them as general superintendent of | 
electrical operations. Title 


Company 


Address 


Henry G. Wells, 74, a member of the 
New Hampshire Public Service Com- | 


ie 
mission and a former Massachusetts | York = Jloov = 


YORK, PENNSYLVANIA  bppotaliite 
Body Division 


public utilities commissioner, died at | 
Haverhill, Mass., March 5. | 
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MANUFACTURERS AND MARKETS 
British Firms Inch Up to Russia 


Trade mission brings back $45 million in firm orders—30 
to 40% of it in electrical equipment. More orders on the way 


LONDON 
Ni WS) 


round 


(McGraw-Hill World 
Diesel generating sets, under 
cable, transformers, and 
switchgear figured in contracts that a 
party of 33. British businessmen 
claimed to have brought back from 


Moscow 


last month 


Electrical equipment in ali made up 
perhaps 30 to 40% of the £16 million 
($44.8 


million) in that 


the group said were negotiated dur- 
ing the visit 


“firm” orders 
Further orders amount- 
48 million ($134.4 million) are 
still negotiation. 
(This month contracts for £3.5 million 
($9.8 million) of 


ing to 


said to be under 


this total were an- 
British Oboe Group.) 
Among the suppliers to the electrical 
industry 


nounced by 


concerned in these are two 
or three cable companies and English 


Ltd 


Considerable 


Electric 
may be 
The Board 
more than 


appears to 


propaganda 
involved in the figures 

of Trade says that “rather 
half” of the firm orders 
fall outside strategic trade embargoes 
East-West 
countries 
still that 


export 


imposed on 


NATO 


trade by 
The BoT’s impli 


cation is many orders may 


fail to get licenses from the 


British government 

Propaganda a Factor ... Propaganda 
item in Moscow’s 
like 
the next three 
Trade Minister 
figure of £400 


Last year Brit- 


is certainly a heavy 


statements about what it would 


to buy in Britain over 
years. Soviet Foreign 
Kabanov put out a 
million ($1.12 billion) 
ish exports to Russia amounted to a 
measly $25.2 million 

In the electrical equipment field the 
want to 


Russians say they 


buy the 
items in the lt K 110 
station sets of SOO 
kw, 1,000 kw, 1.500 kw; 150 
boilers at 20 to 30 tons; 20 
150 Diesel 
310 kw 


breakers; and 


follow ing 
powel generator 

and 
steam 
§,000 kw 


power trains, 


station sets of and 
865 kw; 5O an 


$18 


electric 
circuit 


about million worth of miscel- 


laneous equipment Transformers 


were mentioned but with no figures 


Present order—ones 


likely to go 


through—are much more modest. 


They include 


198 


@R. A. Lister of 
£750,000 ($2.1 


Dursley, Glou- 
million) worth 
of 410 kw Diesel generating sets and 
£250,000 ($700,000) worth of 
spares for similar sets previously sold 
to the Russians 


cester: 


some 


® Crompton & Parkinson, Ltd, Lon- 
£700,000 ($1.96 
of switchgear. Same company sold 
£500,000 ($1.4 million) worth of un- 
derground 


don: 


million) worth 


cable to the 


Russians last 


fall and is currently negotiating for 


more orders for this 


same type of 


cable. 


@ Another London company, not 
named, has agreed to supply £600,000 


($1.68 million) worth of substation 


equipment, 
“Other electrical 
known to 


and allied firms 


have representatives re- 
Babcock & 
Wilcox, Blaw-Knox, Aberdere Cables, 
International Combustion, Johnson & 


Phillips, Lancashire Dynamo, Mullard 


cently in Moscow are 


Intimate Knowledge .. . It 
Crompton & Parkinson Ltd’s sales 
manager, J. B. Scott, who organized 
the mission. Scott claimed that the 
“have an uncannily accurate 
knowledge of world prices.” 

Much electrical equipment is con- 
sidered of great strategic importance 
under the present NATO embargo. 
Bare copper wire is prohibited. (Orig- 
inal Russian requests for underground 
cable in Britain were tied to shipments 
of copper wire.) There is a definite 
size limitation on all power 


was 


Soviets 


types 
equipment 

The British government, pushed 
strongly by many industrialists includ- 
ing the cable manufacturers, is trying 
to get the list of 
liberalized 
East-West 
[his committee only 
mendations 


embargoed items 
NATO's 


committee in 


through joint 


rade Paris. 
makes recom- 

there 
But the 
usually get ap- 
proved by the respective governments. 

Some 


and only then if 


iS Unanimous agreement. 


recommendations 


members of the mission to 
Moscow deliberately contracted to sell 
items on the embargoed list. They 
plan to use the contracts as specific 
Trade 


test cases before the Board of 


Overseas, Ruston & Hornsby, South to see if they can get the embargoed 


Wales Switchgears, and J. Stone & Co list liberalized 


Sammis Makes Coffin Awards Official 


Walter H. Sammis, president of Edison Electric Institute and Ohio Edison Co, 
is shown at left signing citations given to five electric companies nominated to 
compete for the Charles A. Coffin Award for 1953, which will be presented at 
the institute’s annual convention at Atlantic City in June. Ralph Cordiner, presi- 
dent of General Electric Co, donor of the award, looks on while he waits for his 
turn to sign the citation. 
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Tue “facts of life’ about circuit 
breakers are these: 
The really important factor in cir- 
cuit breaker design is to get the 
interrupting medium between the 
contacts as quickly and as efficiently 
as possible. The best way is to use 
a low inertia medium (such as AIR 
in contrast to OIL) controlled by a 
few, light, moving parts. 
This principle is used successfully 
138 kV Brown Boveri (a in Brown Boveri Air Blast Breakers. 
Air Blast Breaker in The control mechanism—shown at 
sub-station of Public : the left—is the first stage in achiev- 
Service Electric & Gas , ing high speed operation. Note that 
Company of New| co ) — all heavy moving parts have been 
eliminated from the unit. This engi- 
neering accomplishment is only one 
of the many incorporated in Brown 
Boveri Air Blast Breakers making 
possible these advantages: 
1—High Interrupting Capacity 
2—High Current Carrying Capacity 
3—High Speed 
i—Rapid Reclosing 
5—Positive Interruption under 
All Conditions 
6—Safety 
7—Low Installation Cost 
8—Rapid and Easy Inspection 
9—Minimum Maintenance 
10—Low Initial Cost 
11—Proven Dependability 
Learn why astute engineers and buyers 
in public utilities, cooperatives, musicipali- 
ties and industrials are switching to Brown 
Boveri Outdoor 
and Indoor Air 
Blast Breakers. 
Write for the facts TODAY! 


BROWN BOVERI CORPORATION 


19 RECTOR STREET © NEW YORK 6, N. Y. 
SALES OFFICES 


Atlanta Ga 1 Birmingham, Ala ° ston o s 4 Butte, Mont Ls Chicago, Ill J Cleve 
OP tit TL lc ee elt Ld TU, * Jacksonville, FI * Kansas City, Mo. * Knosnville, Tenn. * Lewiston 
Minneapolis, Minn * New Orleans, Lo ¢ Portland, Ore ° San Francisco, Cal ® BT ad 


and 
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HANDY 
ANDY SAYS, 


DUXSEAL 
plugs em 
quick and tight 


DUXSEAL is a non-hardening ad- 
hesive plastic Compound made with an 
asbestos base. It is the ideal general 
utility sealing and caulking compound 
for duct openings, potheads, bushings, 
terminal boxes, and for filling multi-wire 
contact boxes indoors. Use it like purty, 
just as it comes from the handy package, 
for smooth, workmanlike jobs. 


Duxseal stays plastic—will not slump, 
melt or run under ordinary temperatures 
Clings to duct walls and cables but flexes 
with expansion and contraction, It is ui- 
affected by water and gases, does not 
react with rubber, metals or painted sur- 
faces. For full information write Johas- 
Manville, Box 60, New York 16, N. Y. 


In Canada, 199 Bay St.,Torontol, @; 
Ontario. ay 


tions. These citations are designed 


“to broaden the importance of the 
main award and to further emphasize 
the significance of the achievements 
of the electric utility industry.” 

[he citation winners, who can take 
the Coffin Award gold medal and 
$1,000 for the company’s employee 
benefit fund, include the following: 
American Gas & Electric Co was 
cited for pioneering advanced engi- 
neering concepts; Cleveland Electric 
Illuminating Co, for its application 
of modern and progressive manage- 
ment principles and techniques; Con- 
necticut Light & Power Co, for 
recognizing concept of utility’s re- 
sponsibility for contributing to com- 
munity development; Electric 
Service Co, for leadership in inaugu- 
rating water development 
and Wisconsin Electric 
Power Co, for its management selec- 
tion and training program. 


Texas 


resource 
program, 


MANUFACTURING BRIEFS 


Allis-Chalmers Manufacturing Co has 
formed a wholly owned subsidiary to 
be called Allis Chalmers, Great Bri- 
tain, Ltd. The subsidiary will handle 
all Allis-Chalmers operations in the 
British Isles and in export markets 
served from the United Kingdom. 


Pioneer Electric Co, Regina, Saskat- 
chewan, will soon begin production of 
transformers at a new 10,000 sq ft, 
$150,000 factory in Regina. It will be 
firm's third plant in western Canada. 


Roller-Smith Corp, 50-year-old Beth- 
lehem, Pa., manufacturer of electrical 
equipment, has been purchased by the 
Mailman Interests. Management will 


be headed by Elmer T. Carlson, vice 
president and general manager, who 
retired from General Electric Co. 


Westinghouse Electric International 
Co will assist Arabs in building and 
operating their first electrical appli- 
ance plant at Beirut, Lebanon. The 
company—Middle East Electrical 
Manufacturing—is to start with pro- 
duction of refrigerators in the spring 
of 1955 and will eventually turn out 
household appliances with a sales 
volume of $5 to $6 million annually 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Minnesota Mining & Manufacturing 
Co named Ralph A. Henderson Dallas 
sales manager of electrical products and 
magnetic recording tape. He will supervise 
sales in Texas, Oklahoma, and Louisiana 


Graybar Electric Co transferred R. H 
Lloyd to Seattle as Northwest district ap- 
pliance sales manager, succeeding N. A 
Hayes. Lloyd was former district 
manager at Houston. 


sales 


Elliott Co opened a new sales office in 
New Orleans at 256 Lee Circle Building, to 
service southern Mississippi and Louisiana 
Its staff includes G. C. Bayles as manager 
and C. W. Britt, Jr, both formerly in the 
Atlanta office. The company also named 
F. L. Humphrey, Jr, assistant district man 
ager in its Atlanta territory. 


Allen-Bradley Co, Milwaukee, named 
Richard Wessling, formerly vice president 
and director of Electric Supply Corp, man 
ager of its Chicago office. 


Electric Controller & Mfg Co, Cleveland, 
has named Jack H. Cobb to its Chicago 
sales staff, and has opened a Buffalo-area 
office at 675 Main St., East Aurora, N. Y., 
headed by N. Mark Hodapp, previously lo 
cated in Syracuse. 


Anaconda Wire & Cable Co has named 
Albert H. Leader manager of its Seattle 
district office, succeeding Lloyd Wolfe, who 
retired after 32 years of service. 


MANUFACTURERS’ EARNINGS 


Period 
Months Ended 


Nov. 


Company 


Brown 

du Pont (E. 1.) de Nemours 
Electric Storage Battery 
Elliott 

Minnesota Mining & Mfg 
Motorola..... 

Okonite 

Phelps Dodge 

Phileo 

Sangamo Electric 

Square D 


Dee. 
Dee. 
Dee 
Dec 
Dee. 
Dec. 
Dee 
Dec 
Dec 


hMHWNNHdYtS thw 


Stone & Webster 12 Dee. 
United States Steel 12 


$3 050,696 
Dec 235 , 565 , 266 224 ,064 550 
, 608 ,067* 2,249 ,376* 
2,582,971 2,781,799 
,977,771 16,089 ,995 
, 076,335 7,012,700 
, 360,000 
,878,7388(c) 3 
, 350,577 1 
, 967 ,623 
, 135 ,000 


$5,790,848 
Dec 222 ,735 , 556 


Earnings Per 
Common Share 
1954 1953 


04 $1.69 
94(a) 4.70(a) 
87 2.48 
18(a) 5.10(a) 
14(a) 1.96(a) 
66 3.62 
.00 12. 50(b) 


Net Income 
1954 1 


$4,396,967 $& 


l 
4 


124,000 


86 3.15 
81 2.88 
01 3.26 


1953 1952 1953 1952 
$6,169,381 $2.75 2.93 
143 ,687 .746 7.56 4.54 


,014,162 
486 ,000 


l 
4 
2 
3 
4 
026 ,550(c) 3.83 3.45 
¢ 
3 


2, 

5, 
1,491,207 
2 

4, 


Notes * Includes credit of $80,000 in 1053 and $705,000 in 1952 peprenention transfer from reserve 
for contingencies; (a) Based on shares outstanding at close of the period; (b) Based on shares now out- 
standing; (c) After depletion of mines. 
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cati ons 
utilities 


appli 
ding 


DUMPERS get their work done faster if it's a White 3000 
because of the outstanding maneuverability and driving 
ease, short wheelbase and short overall length. 


DERRICKS maneuver into position more readily if it’s a LINE TRUCKS handle more line equipment, longer body, 
White 3000 because of its ideal weight distribution and bigger crew, without requiring additional overall length, 
short wheelbase maneuverability and short turning radius. Outstanding visibility is safety advantage. 


SERVICE and special equipment units are all readily adap- 
ted to the White 3000 design with special advantages that 
save time and help get more work done in utility service. 


THE WHITE MOTOR COMPANY 
Cleveland 1, Ohio 


i ~ ee 


AERIAL units of all kinds are more efficient and more versa~ 
tile on the White 3000 because of functional design and 
the ideal weight distribution. Maneuverability helps cover 
more ground ..,. reach out farther. 


FOR MORE THAN 50 YEARS THE GREATEST NAME IN TRUCKS 
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AGE FENCE< VEE3 MEETINGS CALENDAR 


© AMERICA’S FIRST WIRE FENCE e | North Central Electrical Industries 
i7th Annual Electrical Industry Con- 
vention, Hotel St. Paul, St. Paul, Minn., 
March 21-24. 


Southeastern Electric Exchange 
21st Annual Meeting, Boca Raton Hotel 
Boca Raton, Fla., March 22-24; Spring 
| Meeting, Engineering and Operation 
Y eae ; , Section, Sans Souci Hotel, Miami Beach, 
oy rt . ; Fla., May 6-7 
Institute of Radio Engineers 
1954 National Convention Waldorf- 
Astoria Hotel and K ingsbridge Armory 
New York, March 22-25. 


American Power Conference 
Sherman Hotel, Chicago, March 24-26 


Oklahoma Utilities Association 
Annual Convention Biltmore Hotel 
Oklahoma City, March 25-26 


*Edison Electric Institute 
Power Station Chemistry Subcommit- 
; : tee of Prime Movers Committee, Desch- 
@ Page Chain Link Fence, pioneered by Page and made ler Hilton Hotel, Columbus, Ohio, 
| March 29-30: 29th Annual Sales Con- 


only by Page, is quality controlled from raw metal to erected | ference, Edgewater Beach Hotel, Chi- 
. cago, April 5-8; EET- AGA Accounting 

fence. Whether you choose heavily-galvanized Copper | Conference, Hotel Statler, Boston, April 
Bearing Steel, or long-lasting Stainless Steel, or corrosion- i SES: Seceates Se? ae 
. . Netherlands aza ote c i : 
resisting Aluminum, you'll have a rugged fence on sturdy | Ohio, April 15; Conference of Public 


. Utility Fleet Operators, Sponsored 
metal posts deep-set in concrete. Choose any one of 8 basic Jointly by EET Transportation Com- 
styles, varied by heights, types of gates, posts, top rails and lL RS ey ey 
barbed wire strands for extra protection. And to be sure of Sire seontrens, Guc., Agen So-52: Erane 

= 2 s overs Committee Slectrica “quip 
reliable workmanship your fence will be expertly erected by ment Committee, and EEI-AEIC Meter 
: : and Service Committees, May 3-4; Hy- 
a specially trained firm. For helpful Page data and name of draulic Power and Transmission-Dis- 
member nearest you. tribution Committees May 4-5 : All at 
Edgewater Beach Hotel Chicago ; 
22nd Annual Conventio Atl: ic City, 
Write to to PAGE FENCE ASSOCIATION in Monessen, Pa., or or a ee 
Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 

New York or San Francisco Northwest Public Power Association 
PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. Annual Convention, Winthrop Hotel, 
Tacoma Wash March 31-April 1-2 
Engineering and Operations Section, 
Benjamin Franklin Hotel Seattle, 


Operates ON ANY DERRICK TRUCK enn oe rset ne 


neers 


6th Conference of Subcommittee on 
Aus | Rubber-Plastics Industries of Commit 
7 ad } tee on General Industry Applications 


Mayfiow Hotel, Akron, Ohio, April 56: 
@ Adjustable for clean holes coarape on Feedback Control, Cla 


rids Hotel, Atlantic City, N. J April 
to 10 ft. deep POLE HOLE Northeastert District Meeting 
Hotel Van Curler, Schenectady, N Y. , 


May 5-7 Conference on Telemeterin 


@ Interchangeable augers Morrison’ Hotel, Chicago, May 24-26 
“ “4 lt Summer General and Pacific General 
8 to 20 diameter \ DIGGER Meeting, Hote Biltmore Lor Angeles 


Jun 21-25; Committee on Petroleum 
Conference on Electrical Applications 


@ Drills a straight hole from in Petroleum Industry. Mayo Hotel 
any truck position 4g te a | 3 Eulee. ¢ me oe = pt fe 29 r. all : ;eneral 


American Public Power Association 


@ Easy to weo-—-Sasy to Annual Meeting Hotel Morrison, Chi 
transport cago, May 4- 


Pennsylvania Electric Asseciation 
Systems Operation C« ttee Redford 
Springs Hotel Bedfor Springs, Pa 
May 6-7: Prime Movers Committee 
, T.1_ We un Castleton Hotel, New Castleton, Pa 
Wirth the lel-E-Lect May 17-18 
Pole Hole Digger, you 
use the same truck and National Association of Electrical Dis- 
crew that sets the pole. EE Blethen Diinusin eae ef 
~ inual Conventio tlantic ity d 
You can drill a hole any June 6-11; Pacific Zone Convention 
place that you can spot ) Mark Hopkins Hotel, San Francisco 
the pole derrick. A ; ; ’ OE: “Are 
single bolt attaches the , , American Society of Mechanical Engineers 
digger to the truck; it Rear or Front Semi-Annual Meeting William Penn 
works suspended from the derric k. Powered by Mounted os r a cune 20-24: Fall 
the truck motor through a power take-off shaft, ; Wie pt. a Hotel, Milwaukee 
Tel-E-Lect digger is raised and lowered by the 
winch line. Fits the ——— of even the smallest World Power Conference 


utility or contractor, and quickly pays for itself. a ar pons ie 


Send For Specifications Bulletin 


Pan-American Federation of Engineering 
Societies 
(UPADI), Third Convention, Sao Paulo 


TEL-E-LECT PRODUCTS, Inc. Braz, Aue 


10.003 MINNETONKA BOULEVARD, MINNEAPOLIS 16, MINNESOTA sAaaition thie week 
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KIMBLE 


Tempered Glass 


PIN-TYPE INSULATORS 


for E.E.1. classes |, Il, lll... 


voltage ratings up to 13.5 kv 


EXCEEDS CLASS Iii SPECIFICATIONS 


Wet or dry, pick your flashover test, New 
Kimble Tempered Glass insulators show 
flashover resistance exceeding A.1.E.{ 

re quirements. In puncture tests, too 
Tempered Glass insulators are outstand 
ing. It has proved impossible to puncture 
the m In air, even under the most severe 
maximum voltage impulses applied. Four 
years of field testing on more than 500 
miles of line have produced no puncture 
failure. Even lightning surges have failed 
to damage them. 


KIMBLE 
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If it’s on the pin, it’s in service 


In the event of shattering due to severe 
mechanical shock, insulator disintegrates 
into many small, non-sharp fragments. 
Trouble shooters « an locate broken insu 


lators fast. 


What’s the secret? Tempering, a 
Kimble development in glass insulators 
that adds a new element to the many 
natural virtues of glass insulators. It’s a 
Kimble production method that gives 


INSULATORS 


AN (1) PRODUCT 


race 


to mect the severe te 


I 


GENERAL OFFICES: 


Kimble insulator: 1 hard-compre sion sul 


laver that makes 
} 


them trong enough 
st required thi yreat 
eneth save installation time because 
t never necessary 
vith the 
inothe 

Wh 


i 
t your tine 


to loosen tor line up 


onductor they can always take 
quartet! turn 

can 
Write 


Insulator 


EW-3, 


not see how te mpered glass 


costs 


maintenance 
\ddress 
Owens-Illinois 
Toledo 1, Ohio 


ul 
for tolder 
Division 
Box It 


Kimble 
Dy pt 


Owens-ILLINOIS 


rOLEDO 1, OHIO 





Power Insurance! 


Use and distribution of high voltages for factory power has 


proved itself in many ways. These voltages demand proper 
supports for busses and leads. 


You'll find the exact mounting for any bar, tube, wire or cable 
conductor in Three E's complete line. Outdoor types to 69 kilovolts. 
Indoor types to 23 kilovolts. 


Ask for Bulletin 226 for indoor supports. 
Ask for Bulletin 271 for outdoor supports. 


t 


—~. 


Po e 
< OUTDOOR 
OU 


Kvar Supply 


(Continued from page 107) 


appreciably. For the high reactance 
system this question naturally follows: 
It we cannot normally use the avail- 
able generator kvar output, why not 
purchase machines with higher power 
factor and lower kva ratings? 

At steam plants this possibility 
should be approached with caution. 
Emergency conditions can require an 
appreciable increase in kvar genera- 
tion, new load can develop near the 
station, and the possible dollar saving 
is not great. On the other hand hydro 
developments are almost always at a 
considerable distance from the load 
area. And as the slow speed hydro 
machine is far more. expensive than 
the 1,800 and 3,600 rpm steam ma- 
chine, 0.90 to 0.95 power factor 
hydro generators are being used. 


6. Emergency Considerations 
Viewed from the generating station, 
external system emergencies generally 


| cause an increase in apparent sys- 


tem reactance and/or a reduction in 


“equivalent system” voltage. In the 
system of Fig 3, the emergency loss 


SAVE up to 85% brush handling costs | 


This new M&M Brush Grinder rapidly converts 
7 truckloads of brush into one truckload of chips. 


Save on labor costs . . . truck operating costs. One man 
feeds brush or branches up to 6” in diameter into the 
Brush Grinder where they are chewed into small uniform 
wood chips and automatically blown into a truck or 
spread on the ground. The new M & M Brush Grinder is 
@ portable unit with its own power plant. It hitches to 
jeep, car or truck for transportation right to the job. Safe 
easy operation with all moving ports fully enclosed. 
Nearly 100 years of experience in building fine grinding 
equipment is your assurance of long dependable service 
from on M & M Brush Grinder. 


of a circuit causes an appreciable in- 
crease in system reactance. This is 
similar to conditions which can de- 
velop in a subtransmission loop sup- 
ply like Fig 8. 

This figure analyzes the emergency 
voltage conditions for a 34.5-kv, 32- 
mile loop with a total load of 15,000 
kva and asumes that no more than a 
10% voltage change is permitted 
when one section of the loop is lost. 
The normal voltage drop at point A 
is 3.3%. If, however, one section of 


| the loop is lost, say (b), the emergency 


voltage drop at point A becomes 
13.3%. A marked emergency voltage 
improvement can be obtained through 
the installation of substation or dis- 


| tribution capacitors. This is_ illus- 


trated by the fact that by adding a 
total of 5,000 kvar of capacitors, 


| the total load can be increased by 


5,000 kva without exceeding the same 
voltage conditions. 

Basically then, whenever kvar gen- 
eration is transferred from the source 
station out into the system, there is 


| a tendency to improve emergency volt- 
| age conditions. This is illustrated in Fig 


FP 


MITTS & MERRILL 1002 s. WATER ST., SAGINAW, MICHIGAN 


9. When the system reactance jumps 


| from 0.4 to 0.6—without any change 


in either generator terminal voltage or 
system voltage—an appreciable in- 
crease in total kvar loss results. This 
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UE GREATEST NAME IN ELECTRICAL WIRE AND CABLE 


WEATHERPROOF 


BACKED BY 
71 YEARS OF 
RESEARCH... 


BARE, WEATHERPROOF, INSULATED WIRES 
and CABLES FOR EVERY ELECTRICAL PURPOSE 


ELECTRICAL WORLD e@ 
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SERVICE DROP 


BARE ...is available in regular copper, TENSILOK copper, copperweld, 
aluminum, ACSR, brass or bronze conductors according to your need 


WEATHERPROOF is available in a wide variety of types 
Textile covered (O.K. double and triple braid and Peerless type) 
Neoprene covered (Tip-Top type) and polyethylene covered 


SERVICE DROP ...is available with any type of conductor, with rubber 
or neoprene insulation and as aerial, self supporting and messenger types 
with 2 conductors covered with polyethylene or neoprene and | bare 
conductor. Because of light weight they are easy and fast to install 
Check General Cable today for your requirements. 


GENERAL CABLE CORPORATION 


420 Lexington New York 17, New York * Sales Offices: Atlanta ¢ 
Cambridge (Mass.) * Chicago *¢ Cleveland ¢ Dallas * Detroit * Greensboro (N 
Indianapolis * Kansas City * Los Angeles * Milwaukee * Minneapoli 
(N. J.) © Philadelphia © Pittsburgh * Portland (Ore.) 
(Cincinnati area) * St 


Avenue, Buffalo 
C.) * Houston 
» * New York * Newark 
* Rome (N. Y.) © Rossmoyne (Ohio) 


Louis * San Francisco * Seattle ¢ acuse * Tulsa * Washington, PD. ¢ 





Transformer 
Loss 
Compensator 


SPECIAL FEATURE: It saves you 
money because it provides an 
accurate means of measuring the 
energy and demands of high- 
voltage services at the low-voltage 
side of the transformer. 


THE TESCO compensator adds to the registra- 
tion of the watthour meter an amount equal 
to the sum of the iron and copper losses of 
the transformer bank. It may be used with 
practically any type of watthour meter and 

. importantly . . . no changes are made 
in the meter itself, either structurally or in 
adjustments .. . It is produced with two and 
three element types for use with two-element 
or three-element meters on any type circuit. 


Some of the Users... 


Phila. Electric Co. Penna. Power & Light 
Co. Texas Power & Light Co. U. S$. Bureau 
of Recl. Public Service Co. of New Hamp- 
shire. Utah Power & Light Co. Northern 
States Power Co. 


Get your book now 
FREE 


Detailed information 
@n operation, instal- 
fation, opplications. 
Write for Bulletin 
NO. 63-A. 


EASTERN SPECIALTY Co. 


PHILADELPHIA 40 PA 


| overlooked 


increase is greatest when the normal 
kvar supply from the generating station 
is greatest. Furthermore, if the gener- 
ating station normal kvar supply is 
low, it automatically picks up most of 


the additional kvar loss—leaving only 


| a little additional emergency kvar gen- 
| eration to be supplied by the system. 


One corollary point should not be 
That is that the generator 


voltage regulator becomes an _ ex- 


tremely important device. We cannot 
hold up the generator terminal volt- 
age in this type of emergency unless 
automatic 


means are immediately 


available to increase generator ex- 
Otherwise, the generator 


terminal voltage will fall, and steady 


citation 


State instability may result 
Obviously, if the system for some 
reason is unable to supply the addi- 
tional emergency kvars called for by 
Fig 9, the system voltage drop will 
be much less whenever the generat- 
ing station kilovar output is low. For 
example, normal generating 
station kvar output of 0.30, the sys- 


with a 
tem voltage will drop 8% if the gen- 
erator is required to pick up all addi- 
tional emergency kvars. On the other 
hand, if the generator of this system 
is operated initially at unity power 
factor, the system voltage drop will be 
only 1.5% if the 
furnish all the kilovars. 


Furthermore, it will be noted in Fig 9 


generator must 


emergency 


that a cross-over point exists in the 
leading power factor region, for this 
0.06 kvars. If the gen- 
erator were to be operated at this 
point initially, 


system at 


there would be no 


change in system voltage, neglecting 


the influence of circuit resistance, 


under this type of emergency. 


Relerence 


Kilovar Supply and Voltage Control of Subtrans 
mission Systems,”’ C. A. Woodrow, Elecirical World, 
De« 4, 1950 

Underexcited Operation of Turbine Generators,” 
©. G. Adams and J. B. MeClure, AIEER Transaction 
Vol. 67, Page 521, 1948 

Auxiliary Power Systems for Steam Electric Gen 
erating Stations A. G. Mellor and R. A. Schmidt, 
Jr AIEE Power Apparatus and Systems, December, 
19 

Low Short-Cirenit Ratio is Practical for Today's 
Turbine Generators,’ 8. B. Crary and J. B. MeClure 
Plectrical Waerld, June 30, 195 

System Stability Limitations and Generator Load 
ing.” H. Anderson, H. O. Simmon Jr., and A 
Weoedrow, AIEE Power Avparatus and Systems, June 
9 


Plan Cycle Changeover 


® Ontario Hydro Power 
Commission expects to get the job of 
from 25 to 60 
in the west end of 
the city early next year. 


Electric 
converting Toronto 
cycle under way 
eral switchover will not take place 
until next year, part of Toronto will be 
converted early this month 
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While gen- 


RV | [punto 


Ch ac ame ee Ltt 
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KNOPP 


Phase Sequence 
Indicator 


NOW 60 to 600 v. Higher 
Frequencies, No. Adjustments 
for Readings 


You elig n fully-insulate ea 
and dis 
No lamps 

Gives corre age 
tions without char i tal lials 
ment assur propertly onnected polyphase wiring 
The improved Model K is for all voltages between 6° 
and 600, 3 phase, 3 wire, 25-60 cycles May be used 
n frequencies up to 400 eye ¢ on the higher voltage 

The improved Knopp Phase Sequence Indicator Is 
compact ma weigi but 2 Zs Laminated bakelite 
ousing, no exposed meta Reliable, durable 
ccurate ate Price $29.2 eather carrying 
$5.85 additiona Order Model K today or writ 
fully illustrated factua scriptions 


—_—k i 2 2 2 


4236 Holden Street Oakland 6, Calif. 


4 h safety button 
rotatior how sequence \-B-C or C-B-A 


or circuit Ww 
Protects equir 


yariety 0 


gulating applications. 
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Power Briefs 


(Continued from page 188) 


Dam to be built on the Rio Grande 
by the International Boundary and 
Water Commission is expected to be- 
gin as soon as a $500,000 appropria- 
tion is provided by the U. S. Congress. 
The project, like the Falcon Dam, 
was authorized by the U. S.-Mexico 
Water Treaty of 1945. 

@ Gilbert Associates, Inc, interna- 
tional engineers and business con- 
sultants, will take over operation, 
management and maintenance of the 
power generating system on Okinawa 
for the U. S. government, Ryukyus 
Command, early this year. Hamilton 
Duncan, vice president of Gilbert 
Overseas Corp, left recently with a 
task force of 35 experienced Ameri- 
can utility operators who comprise a 
unit of key personnel to train and 
supervise activities Okinawa natives 
in the operation of the power facili- 
ties. 

@ Arkansas Louisiana Gas Co has 
been granted permission by Federal 
Power Commission to install new pipe 
lines to increase service to two Arkan- 
sas Power & Light Co plants, which 
are increasing their capacity. The gas 
company will construct a 7.8-mile, 
8-in. line from the McKamie Field to 
Harvey C. Couch plant at Stamps, 
Ark., and a 16-in. half-mile line from 
the Arkansas River to the Cecil Lynch 
plant at Rose City, Ark. 


New Applications Made 
to FPC for Permits 


Increased interest in private and 
development of hydroelectric 
sites brought three new applications 
to Federal Power Commission within 
the last few weeks: 

@ Public Utility District No. 1 of 
Chelan County, Wash., asked for a 
preliminary permit for a proposed 
three-dam 145,000-kw project on the 
Chewawa and 
Washington. 

@ Vermont Electric Cooperative 
Inc, of Johnson, Vt., asked for a pre- 
liminary permit for a proposed 10,- 
000-hp project on the Lamoille River 
in Franklin County, Vt. 

@ United Water Conservation Dis- 
trict of Santa Paula, Calif., asked for 
a preliminary license for a proposed 
9-dam project on the Piru and Sespe 
Creeks and their tributaries in Cali- 
fornia. 


local 


Wenatchee Rivers in 


HAS YOUR LIGHTING 
KEPT PACE WITH PROGRESS? 


You're always ahead with Sylvania 
Fluorescent Lamps because 


*Tr 


of any p 


y 24 Sylvania Fluorescent Lamps 
ypular type. If, in your opinion 


they don't give more light and maintain 
color and brightness for a longer time 
than any other brand, send them back 


} with your s 


gned Certificate of Assurance 


and your money will be refunded. 


om 


A new exclusive processing technique 
now enables the interior coating on a 
Sylvania Fluorescent Lamp to main- 
tain a higher degree of brightness for 
a longer period of time than ever be- 
fore. This longer lasting brightness 
represents a bonus of light worth more 


than the cost of the lamp itsel} 


And remember, Sylvania Fluores 
cent Lamps offer you an assurance of 
complete satisfaction or your money 
back.* 


Sylvania Representative or write to 


Dept. iI 2808, today! 


For full information see your 


Sylvania 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N, Y, 


In Canada. Sylvania Electric (Co 


fa) Lid., University T 


Bidg., St. Catherine St, Montraal FF G 


LIGHTING + RADIO + ELECTRONICS - TELEVISION 
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HANDS RELAXED 
for easier, faster, safer work 


5-FINGER 
BULLSEYE 


PROTECTORS 


@ Every detail of these 
Bullseye Protectors with 
the five curved fingers is 
designed to give the 
lineman the vitimate in 
comfort, safety, ond 


ease of hand movement RUSBES 


CUFFS 

Patent 

Applied 
For 


The finest IMPORTED GOATSKIN, ELK SKIN 


LEATHER, and DOMESTIC RED 
BUFFED HORSE HIDE are used 


These leathers insure the most 
in flexibility and durability, re- 
maining soft and pliable in ad- 
verse weather conditions. No 
shrinking — No wrinkles — No 
bunching. Made by 
skilled in their craft 


workers 


LEATHER CUFFS 


Universal LEATHER CO. 


114 Pierce St Berlin, Wisc. 


Specialized 
Men 


for 


Specialized 
Work! 
L 


? s Write today. 
Se cine 


OSMOSE WOOD PRESERVING CO., INC. 


980 ELLICOTT ST., BUFFALO 9. N ¥ 


METER AND 


TESTING 
FQUIPMENT 


NEW PARK AVENUE 
HARTFORD, CONN. 


Fair Value 


(Continued from page 118) 


ity of such property under the partic- 
ular rates proposed and the sum 
meet the expenses of 

. and all other facts 
that will enable it to determine what 
are reasonable and just rates, charges 
and tariffs’ G. S. 62-124.” 

The court then said, “Clearly this 
(the commission’s finding) [parenthe- 
sis supplied) was in conflict with the 
express terms of the standard pre- 
scribed by the legislature in G. S. 
62-124. The conclusion is inescapable 


required to 
such carrier 


that by accepting the book value as 
the rate base, it, ex mecessitate, ex- 
cluded consideration of present cost 
of replacement and all other factors 
from effective consideration.” 


Fair Value Statute .. . Regarding the 
North Carolina fair value statute, the 
court said that “Smyth v Ames, 169 
US 466, 42 L ed. 819, is the parent of 
G. S. 
statute is lifted almost verbatim out of 


62-124. The language of our 


the opinion in that case.” 

With respect to the intercorporate 
Southern Bell and 
American Telephone & Telegraph Co, 
the court stated, significantly, “Strictly 
speaking what is the fair value of 


relationship of 


applicant’s investment in its intrastate 
business in this state and what consti- 
tutes a fair return thereon are the 
primary questions before the commis- 
sion for decision. Yet this corporation 
operates in 18 other states and is a 
part of a nationwide system, controlled 
by one parent corporation, the capital 
stock of which occupies a commanding 
position on the market. It functions as 
one corporation. [emphasis supplied]. 
And, necessarily, its financial condi- 
tion is affected by the rates charged 
and income received from its intra- 
state business in each and every one of 
the 19 states in which it functions.” 

The court made it clear that it con- 
sidered the applicant’s financial con- 
dition excellent in spite of the fact that 
its rate of return for the whole com- 
pany was only 4.8%. 

The court then continued: “Since it 
is at least 5.4% in North Carolina, the 
net return in some of the other states 
must be lower than the average. North 
Carolina users of telephones are not 
to be required to furnish revenue to 
maintain applicant’s financial condi- 
tion which other states refuse to pro- 
vide or to pay at rates materially 
higher than those charged in other ter- 
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ritury served by the same corporation. 
A substantial differential might be con- 
sidered some evidence that the rates 
charged in the state are unreasonable 
and unjust to the local public.” 

The court again mentioned the re- 
lationship of Southern Bell and AT&T 
when it said, “But these factors (the 
ability to attract capital [parenthesis 
supplied| are of litthke moment here, 
for the applicant has available at all 
times a fund provided by its parent 
company from which it may borrow 
ut will for needed improvements or 
enlargements. Under the circum- 
stances here disclosed, what it has to 
pay for its borrowings from this fund 
is of more importance.” 


Economic Depreciation . .. As to the 
economic depreciation, the court, in 
referring to the lower court’s decision 
to approve depreciation 
said, “It is apparent the parties con- 
strue this instruction (to find economic 
depreciation [parenthesis supplied| to 
mean that the current rather than the 
cost value shall be the basis for esti- 
mating depreciation allowances. If this 
is the correct interpretation of the 
language used by the trial judge, the 
instruction must be held for error.” 

. if the rate of de- 
allowed for 


economic 


It concluded “ 
preciation rate-making 
purposes is in excess of the investment 
currently consumed, over and above 
maintenance costs, it is unfair to the 
public, for then the company is per- 
mitted to recover annually a part of 
its investment which is not currently 
consumed.” 

Again in referring to the allowable 
rate of return, the court said, “The 
former allowance of a 6.50% rate of 
return is not res-judicata, barring the 
commission from fixing a lesser rate 
in this proceeding. Nor is the commis- 
sion compelled to provide a 6% rate 
of return which, under present condi- 
tions, may be considered by some a 
high rate for a corporation that is in 
effect assured a ‘reasonable and just’ 
rate on its investment in good times 
and bad. It is only required to fix 
rates that are reasonable and just un- 
der the conditions as they now exist. 
And when it fixes a schedule of rates 
under the standard prescribed by the 
legislature which is within the bounds 
of reason, it is as binding upon courts 
as it is upon interested parties. 

“Presently we are not prepared to 
say that a net return of 5.40% —over 
and above all taxes—is inadequate. 
That is for the PUC to decide.” 
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CATALOGS ¢ BULLETINS 


@ GE BULLETINS: The following seven 
booklets are available from General Elec- 
tric Co, 1 River Rd, Schenectady 5, N. Y.: 

GEA-5779B Oil-tight, push buttons, 
indicating lights, selector switches, and 
accessories—16 pages 

GEA-5712A Multiple-generator sec- 
tional drives for paper machines—8 pages 

GEA-6061 Magnetic and manual motor 
starters, combination starters, and mag- 
netic reversing controllers—6 pages 

GEA-6067 L-69 floodlight for sports 
lighting applications—8 pages 

GEA-5923 Dynamometer systems—12 
pages 

GEA-6034 Steel-mill drive engineer- 
ing—16 pages 


@ WESTINGHOUSE BULLETINS: The 
following two bulletins are available from 
Westinghouse Electric Corp, P. O. Box 
2099, Pittsburgh 30, Pa.: 

B-6134 Large distribution transform- 
ers rated from 250 to 500 kva—8 pages 

TD 52-601 Current and potential trans- 
ductor magnetic amplifiers for instrumen- 
tation and control—-8 pages 


@ GROUND RODS: This one-page bul- 
letin gives new prices of copper-bonded 
ground rods. Jasper Blackburn Corp, 35 
Madison St, St. Louis 6, Mo. 


@ HONEYWELL BULLETINS: The fol- 
lowing two bulletins are available from 
Minneapolis-Honeywell Regulator Co, 
Wayne & Windrim Ave, Philadelphia 44, 
Pa. : 

Data Sheet 10.0-14 High impedance 
input instrument for source impedances 
from 6 to 50.000 ohms—2 pages 

Catalog 6709 Remote bulb thermome- 
ters ; recorders and indicators; pneumatic, 
electric, and program control; psychrome- 
ters; bulbs; tubing; and fittings—44 pages 


@ RADIO EQUIPMENT: A four-page 
folder describes push-button and dial- 
operated selective calling equipment for 
individually controlling radio-equipped 
vehicles. Hammarlund Manufacturing Co, 
460 W. 34th St, New York 1, N. Y. 


@ LIGHTING UNITS: A 16-page book- 
let, Folio P-54, covers a variety of plexi- 
glas fluorescent lighting units. Gruber 
Lighting, 125 S. First St, Brooklyn 11, 
ms Ue 


@ VIBRATION MOUNTS: Bulletin 537 
4 pages, presents technical and applica- 
tion information on Series 262 and 633 
vibration isolators tarry Corp, Water- 
town, Mass. 


@ INDUSTRIAL INSTRUMENTS: Bul- 
letin F 5633-1, 4 pages, describes a line 
of Wheelco instruments for industrial 
process control applications 3arber- 
Colman Co, 1300 Rock St, Rockford, Tl 


@ CONDUCTIVITY TESTER: Bulletin 
2B, 4 pages, describes Model 269 con- 
ductivity tester for hazardous atmospheres 
Associated Research, Ine, 3760 W 3e]- 
mont Ave, Chicago 18, Il 


@ TRACTOR-SHOVEL: Form No. 262, 
8 pages, shows by means of on-the-job 
photographs uses of Payloader tractor- 
shovels Frank G. Hough Co, Liberty- 
ville, Il 


@ CABLE SHEETS: Revised and addi- 
tional sheets are available for “Aluminum 
Cable, Steel teinforced ACSR"” 
Reynolds Metals Co, 2500 S. Third St, 
Louisville 1, Ky. 


@ SYNCHRONOUS MOTORS: Bulletin 
05B8008, 4 pages, describes standard con 
struction features of engine-type, low- 
speed, synchronous motors in ratings of 
100 hp and larger at speeds of 450 rpm 
or less Allis-Chalmers Manufacturing 
Co, 932 8S. 70th St, Milwaukee, Wis 
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Where will you have it ? 


Collyer Suprene Type RR . . . for aerial or 
underground circuits . . . for secondary net- 
work systems . . . for direct burial or conduit 
installation. 


How will you have it ? 


For voltages to 600 . . . for voltages from 
3,000 to 8,000 . . . shielded or unshielded 
... of to your own specifications, 


Send for samples and recommendations, or give details on your own special requirements, 


COLLYER INSULATED WIRE CO., 245 Roosevelt Avenue, Pawtucket, Rhode Island 


9 


é 


09 





ats 
race it 


HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
e+. you can handle them if you act now. 


Let’s face it... the threat of war and the atomic bomb 
has become a real part of our life—and will be with us 
for years. Fires, tornadoes and other disasters, too, can 
strike without warning. 


Whatever the emergency is, everybody’s going to 
want help at the same time. It may be hours before out- 
side help reaches you. The best chance of survival for 
you and your workers—and the fastest way to get back 
into production—is to know what to do and be ready to 
do it. Disaster may happen TOMORROW. Take these 
simple precautions TODAY: 


| 


|_| Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with community 
Civil Defense action. 

| | Check contents and locations of first-aid kits. Be 
sure they’re adequate and up to date. Here, again, your 


210 


CD Director can help. He’ll advise you on supplies 
needed for injuries due to blast, radiation, etc. 

| Encourage personnel to attend Red Cross First-Aid 
Training Courses. They may save your life. 
|_| Encourage your staff and your community to have 
their homes prepared. Run ads in your plant paper, in 
local newspapers, over T'V and radio, on bulletin boards. 
Your CD Director can show you ads and official CD 
films or literature that you can sponsor locally. Set the 
standard of preparedness in your plant city. There’s no 
better way of building prestige and good community 
relations—and no greater way of helping America. 
Act now . . . check off these four simple points . «+. 
before it’s too late, 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies 
Bewerage and Sewage Disposal, Factory Production 
and Cost Control Bystem 


1) Park Place New York City 
36 State Btreet, Albany, N. Y 


BLACK & VEATCH 


Consulting Engineers 
Klectricity—Water-- Bewage— Industry 


Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 


THEODORE D. BROSS 
& COMPANY 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 


176 Enfield St Hartford, Conn 


DAY & ZIMMERMAN, INC. 


Engineers 


Management 
Appraisals 


Designing 
Testing 
Construction 


FORD, BACON & DAVIS 


Engineers 
DESIGN * CONSTRUCTION 
VALUATIONS * REPORTS 


New York * Chicago « Los Angeles 


GILBERT ASSOCIATES, Inc. 


Enyincera ¢ Consultants ¢ Constructors 
Reading, Va 
Engineering and Design ¢ Construction Supervision 
Industrial ¢ Sanitary ¢ Safety 
Chemical Laboratory Services 
Business and Economic Research 
industrial Kelations ¢ l’urchasing 
New Yor Philadelphia Washington 
Koume Manila Medellin 


HARZA ENGINEERING CO. 


Consulting Engineer 


EK. MONTFORD FUCIK CALVIN V. DAVIS 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 
400 West Madison Street Chicago ¢ 


HOOSIER ENGINEERING 
COMPANY 


Financing 


1009 Baltimore 


Inspections 
Cost Analysis 
Investigations 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New Yor 


LUCAS & LUICK 


Engineers 
DESIGN, CONSTRUCTION, SUPERVISION, 


OPERATION, MANAGEMENT, APPRAISALS, 


INVESTIGATIONS, REPORTS, RATES 
231 8. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS--ELECTRIC SYSTEMS 


REPORTS DESIGN APPRAISALS 
Kansas City 6, Mo 


CHAS. T. MAIN, INC. 


Engineers 


Erecting Engineers Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Design Construction Management 


Investigations and Reports Transmission Lines, Substations 


New York Philadelphia Chicago Chamber of Commerce Bullding 


1384 Holly Avenue, Columbus, Ohio 80 Federal St Boston 10, Masa. 


Doble Engineering Company 
Rlectrical Inaulation Engineers 
Field Testing and Maintenance of Iligh Tension 
Insulation, Special Vrohiems in Electrical Com 
munications 
Office and Laboratory: Doble Park De ee eS eae 
Rox 344, Belmont 78, Mass. (6 miles from Boston) kepor Rata ecet perena ts 


Machine Design Technical Publications 
Branch OMce: 20 N. Wacker Dr. Chicago, Ill Ne ert Greeley 


JACKSON & MORELAND 


Engineers and Consultants 


MINER and MINER 


Utilities and Industrials Consulting Engineer: 


Incorporated 
p 


Colorado 


Ebasco Services Incorporated 


Brngvinecrs Constructors Business Consultants 


THE KULJIAN CORPORATION 


Engineer 


ARTHUR L. MULLERGREN 


Engineering - Management 


Design and Construction Constructors Consultants 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York Utility - Industrial - Chemical 


Chicago . Washington, D. ¢ 


Power Plant 
Specialists 


Public Utility Natural Ga 


200 N. Bread St Philadelphia 21 Kansas City, Mo 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric radiometric 


LARAMOREand DOUGLASS, INC. 


Consulting Engineers 


PIONEER SERVICE 
& ENGINEFRING CO. 


Power Plants Consulting and Design 


Transinission Distribution 
Design Reports ".ppraisals Rates 


and chemical laboratories, rendering testing, re 


search and associated services, including certifies Engineers Purchasing 
Specialists in Financing 
79 Kast Adams Street Accounting and Other Operations 


Chicago 3, Illinois 231 Sn. La Salle St 


Lion, Inspections at factiuries and feld investigation 
2 Kast End Avenue at 79th St.. New York 21, N. ¥ ot 4 
\icago 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


onstruction & Maintenance 


Recording & Statistical Corp. 


BILL, ANALYSIS—-CONSUMPTION 

Consultants and Designers STUDIbS 

THE ONE-STEr METHOD 
(exctusive with R&S) 


Peter F. Loftus Corporation 


Engineering and Architectural 


Transmission Distribution Communication Lines 


First National Bank Bidg 
Substation, Radio and Tele n Tower 


Pittsburgh 22, Pennsylvania 


48 Griewold St Binghamton, N. ¥Y Cable Address LOFTUS Pittsburgh 


100 Sixth Ave. WOrth 6-2700 New York 
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PROFESSIONAL 
SERVICES 


...or Your 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 


Regular Product 


Financing—Rate of Return 


30 Vesey Street, New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New Yc 


Chicago San Francisco 


“ARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, Ill. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulie Engineering, Hydro-electric Development, 

Water Supply, Flood Control. Engineering Problems 

relating to Water Rights and Water Power iw. 
Appraisals. 


50 Church Street, New York 7, N. Y. 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office—88% Center Street, Rutland, Vt. 
Branch Office—120 Kast 3rd St., Charlotte, N. 


UTILITIES LINECONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Bleetric and Telephone Lines 
Consultants 


606 York Road Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design « Construction « Reports « Appraisals 


80 Broad Street, New York 4 


READERS MAY CONTACT 


the consultants whose cards appear 
on this page with the confidence jus- 
tified by the offering of these special 
services NATIONALLY. 
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I f Your 
Government 


Ruontract.... 


Requires 


MANUALS 


Peas ve) 

@ SERVICE 
ee 

Tes eT eS 
Penni 


Whether 


a set of manuals writter 


you nee | one or 


and illustrated ya Tet tt yb 
to meet Government spec 
ifications or whether 

your products are such 
that instructions on 

their proper installation 
operation, and seryice 
must be provided 
Technical Writir iol ta ater 
can do the job for you 
efficiently 

effectively 

economically 

Technical kre wledge and. 
writing skill are the 


keynotes of our service 


Write or Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Company, Inc. # 
330 West 42nd Street a 
New York 36, New York 


Tel: LOngacre 4-3000 
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UNDISPLAYED RATE; 


$1.20 a line, minimum 3 fines 
To figure advance payment count 5 everege 
words as a line 


INDIVIDUAL EMPLOYMENT WANTED an- 
displayed advertising rate is one-half of above 
rate, payeble in advance. 


PROPOSALS, $1.20 a line aon insertion, 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS count as | line additional in 
undisplayed ads 


DISCOUNT of 10% if full payment is mode 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals.) 


EQUIPMENT WANTED OR FOR SALE Adver- 
tisements acceptable only in Displayed Style 


EQUIPMENT—USED or KESA‘E 


DISPLAYED RATE: 
The advertising rate is $11.25 per inch fer a!) 
advertising appearing on other than a con 
trect basis. Contract rates quoted on request 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 
inches—to a page Ee. Ww 


SEND NEW ADVERTISEMENTS TO: 330 W. 42 ST., N. Y. 36, N. Y. for April 5th issue closing March 26th 


EXPERIENCED 
CONSTRUCTION MAN 


KAISER ALUMINUM 


Major aluminum producer needs field representative with experi- 
ence in all phases of electrical overhead line construction. Age 30- 
50. Free to travel. Will reside in East. Salary commensurate with 
experience. Please submit complete personal resume, including 
education, experience, and salary requirements to: 


KAISER ALUMINUM & CHEMICAL SALES, 


919 WN. Michigan Avenue 
Chicago 11, Illinois 


PERSONNEL-INDUSTRIAL RELATIONS 
EMPLOYEE TRAINING 


Public utility companies located Latin America re- 
quire men for positions of industrial relations en- 
gineers, and supervisors of employee training and 
personnel departments. Applicants should have at 
least 5 years sxperience in their partioular speciality 
and general acquaintance with public utility opera- 
tions. Knowledge of Spanish or Portuguese desirable 
but not required initially. Positions effer promising 
fields for applicants with individual initiative, hav- 
in good background of practical experience in 
their particuiar field. Salary commensurate with 
position, experience and living costs. Reply stating 
age, education, experience and personal partioulars. 


P.1020, Electrical World 
30 W. 42 St., New York 36, N. Y 


WANTED 


YOUNG ELECTRICAL ENGINEER 


FOR SYSTEM PLANNING AND 
RELAY WORK IN GENERAL OFFICE 


CENTRAL ILLINOIS PUBLIC SERVICE CO. 
SPRINGFIELD, ILLINOIS 
ATT: ELECTRICAL ENGINEER 


SALES REPRESENTATIVE 


Excellent opportunity starting In Sales and Sales 
Engineering for technical man interested iti. 
mately in management responsibilities. Work will 
consist of hardware application, including some 
development in electrion! distribution and trans- 
mission. Age preferred mid thirties. Salary and 
expenses. Location northeast. Submit resume. 
Electrical World 
, New York 36, N. ¥ 


P1959 
830 W. 42 St 


INC. 


R. E. Bankert 
Personnel Department 


ELECTRICAL rT 


CABLE 


—YOUR BEST SOURCE— 


for every industrial and power ap- 

plication 

odd lengths 

sonably priced 
* largest stock in Midwest 

varnished cambric leaded 

prene 


Let us quote on 
your inquiries 


DELIVERY 


QUICK . . . from stock 
We'll also buy your Surplus 
Branch Offices i 
Houston—Yukon 5547 | 
Los Angeles—D Unkirk 7-3265 


UNIVERSAL wire ona cobte co. | 


} 2660 N Clybourn Ave., Chicago 14, ti. 
~ EAstgate 7-4777 Code: UNIWIRE 


long and short—rea 


neo- 


requirements—send 


—~ 


Generators To Be Rewound 


200 1642 KW DC 100 V Generators to 
be rewound to 110-220 single phase, 220 
3 phase AC 

LOUIS SHAPEL Properties 


21 Milk St Boston, Mass 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


Two Rector St., New York 6, N. Y. 


March 22, 


REPLIES Box No 
VEW York ow 

CHICAGO \ 
SAN FRANCISCO 


POSITIONS VACANT 


ELECTRICAL Design Engineer 
onal ability and successful « 
lesign and testing of light 
I t remote controlled 

pe outdoor switching de 
»15 KV This is an except 
in engineer capable of pr 
ractical low vi 
ancemeni 8 assured and 
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small manufacturer in India 
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al World 
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EMPLOYMENT SERVICES 


SALARIED PERSONNE! $3 

onfidentia Ber established 1920 
geared to needs of high grade men w 
change of connection under ondit 
if employed, full protection to present pos 
Send name and address onl for details 
sonal consultation vitec Jira Thayer 
nings, De New H 
Conn 


000-$2 


ho seek ; 


ons assul 


SALARIED 
offer the 
(established « 0 i 
ethical standards « dua ed to your 
sonal requirementea dentity coveres 
~osition prot ‘ Ask partl 
; risbane Bide 


ulars 
Buffalo 
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\L, ENGIN 
en 


zs n 


EER with 16 ye 
luding adr 
n fleld of 


Minn 
radar ma 
Midwest 


ELECTRI« 
struction 
assignment 
nduatr 


PW 
SELLING OPPORTUNITY WANTED 
SALI I GINEER, Elect 


SA 


“SEARCHLIGHT” 
Is 
Opportunity Advertising 


—to help you get what you want 


—to help you sell what you no 
longer need. 


Take Advantage Of It 
For Every Business W ant 
“Think SEARCHLIGHT First” 


1954 @ ELECTRICAL WORLD 





SEARCHLIGHT SECTION 


SUBSTATION EQUIPMENT FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 


TRANSFORMERS mo ore. = ag 


Desc. 
KVA MFR. VOLTAGE G.E. Condensing—425 lbs —750° Qu. KW Make Speed Volts Volts 
2500 Mol. 69000— 13800 F.T.T.—Surface Condenser 1-3000 3U . 14 600 6000/1308 


S 


500 §=Wesat 69000 —6900 3/60/2300-4000 v with exciter 2—2000 1.E 450 250 
400 «6G. E. 66000/33000—2300/4160 G.E Non-Cond—190 Ibs-2400-3-60 2—2000 ; 514 600 _6600/13200 
333 Stand. 69000/34500-—7200/12470 Y Moore Condensing--Extraction—190 1—2000 500 666 25 ¢y. 11000 
200 «=Pitts.  66000-—2300 Ibs., 2400-3-60—Surtace Cond. 2—1750 1.E 514 250 2400 
1250 A.C 44000/11500 G.E. Condensing — 265 |bs., 440-3-60 1— 1500 v 514 115 
150 West. 44000/33000-—2300/6900 Built 1044 1—1500 iE 720 0 
75 . 44000—7200/12470 Y 1—500 Moore Non-Cond—150/200 Ibs., 5/35 1— 1000 900 ano 
5000 E 38100/66000—6600 Ibs. B.P., 480-3-60 Dir. Conn. 2— 1000 Whae 900 600 2300/4150 
4500 c 3600— 13300— 2400 Exciter. 1—750 W hase 900 275 2300/4150 
3333 33000/11000-— 2400/7200 1—300 G.E, Non-Cond— 150 ue Ibe., 5/10 1—600 Whse 1200 125/250 2300 
333 ., 33000—7200/12470 Y ibe. B. P., 480-3 1—500 Whae 900 250 440 


250 33000—-13800/23900 Y FREQUENCY CHANGERS 1—500 oo mw mM -— 
200 GC. $4500—2400/7300/12470 ¥ Qu.Kya Make Cycles Voltages TRANSFORMERS—60 Cycle 

1250 G.E 26.400 15200-2600 1—13900 25/60 13200 x 13200 Make Type Ph Voltages 

1250 a 150002000 sass 25/60 4150/2400 x 2400/4150 Whse. OISC 3 33000x26400/ 13200 
oo (OG as 7200/1247 ¥ 2. 25/60 4150/2400 x 2400/4150 ‘ Whse. OISC 3 26400/13200 x 480 
a0 1B esoee—Ta0e/ 18 7 9—; LE 25/62% 2300 x 4160 3—2 GF HVDDJ | 66000 x 13800 

2 a = 25/58.3 4400 x 2300 ~ GE. HT 3 13200 x 2300 

150 | 13200-2400; 3 bb. ASKAREL % 25/60 11000 x 2300 3—1250 GE. HVDDJ 6600 /550 
450 pa. 15980-8008, 3 a0. J 3—1000 GE. HVDDJ 1 2200/4580 
250 7200-— 220/440 : 


150 . 6900— 2300 is 

S74 UG. E. 69002307460 COMPANY, INC. 
150 E 4800 /2400— 240/120 

100 , 4800 /2400-— 480/240 

333 E. 2400/4160 Y—240/480 , OFFICE & SHOP 

250 GLE 2300/4000 Y —-115/230 , 


200 West.  2400—240/480 51 Howell St. Jersey City 6, N. J. 
150 West. 2400-—250/115 

wo 6 OUGGLE 2300-575, 3 ph. 

50 West 2400-—114/228 DRY TYPE 


INDUCT. REGULATORS—Outdoor 


1— 390 KVA G. E.Step 541 amp. 4160 V. 3 ph 
3— 96 KVA G. E, 200/400 Amp. 2400 V. 1 ph. 
3— 48 KVA West. 200 A. 2400 V. 1 ph 

ne 

2- 


6 KVA West. 150/300 A. 2400 V. I ph 


6 KVA G. E. 75/150 A. 4800 V. 1 ph IMMEDIATE SHIPMENT 
CIRCUIT BREAKERS ® PURCHASE OR RENTAL 


‘ tse Ry ert ane aa sees MVA 
37 G. E, FHKO-136-350 MVA 
37 KV G. E. PHKO-136-350 MV UNIT CAPACITIES—10 TO 2475 KVA 
Vv G, E. FHKO-239-1500 MVA 


RY G. E. FKO-199- 350 MVA A.C.—50 AND 60 CYCLES 
G. E. F ( 750 } 
a ee @ ALSO D.C. UNITS 


BREW, WOLTMAN & C0., INC. A PARTIAL LISTING OF OUR INVENTORY 


Make Model HP RPM KW Make HP RPM 

52 Church Street New York 7, N. Y. Worthington SEH-8 1685 360 400 rngersoll -Rand S- 600 720 
Fairbanks Morse 38D 1600 720 3560 Baldwin 510 450 
General Motors 16-278A 1600 720 320 Enterprise DSG is 560 450 
General Motors 12-567 1080 720 300 General Motors 8-268A 450 1200 
Worthington EE-8 1000 $27 200 General Motors 8-268A 350 900 
General Motors 8-278A 750 720 150 Worthington CO-4 225 450 
General Motors 8-567 720 720 150 Ingersoll-Rand S-4 225 600 
Alco 6-124x13T 750 600 150 Buckeye 80 240 600 
Worthington DD-8 700 360 100 General Motors 3-268A 150 1200 
Sterling VD8-8 600 1200 60 General Motors 6-71 90 1200 


GUARANTEED MOTORS A. G. SCHOONMAKER COMPANY, INC. 
M.G. SETS * GENERATORS DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


Hoists © Compressors ¢ Transformers 
Units ef Every Size and Description 


SYNCHRONOUS MOTORS 


H.P Make T P.F. Speed 
1420 *Weat 7 900 
710 *G.E 720 
600 "GE -7 900 
5OO *West 765 ) 514 
400 *West 1800 
100 86 West 900 Tyee Ce ee a eee ee ee) 
300 Gt 900 ~ 
300 ©* Ideal t 257 TRANSFORMERS 
300 G.I 1200 -E., 3 Ph., 4150V. 120/240V. sec. MOTOR GENERATOR SETS 
225 G.E 2 300 ju .E., | Ph., 4600V. 115/230 i—1000 Whse., 600 V. 720 RPM. 4000 Syn. 
225 Elec Mchy 360 Due itts., | Ph., 2400/4800V. 240/48, 1—1000 G.E., 600 V. 514 RPM. 4000 Syn. 
220 pe $00 — 33 - | Ph., 2400V. 600 V. sec. i—1000 Whse., 275 V. 720 RPM. 4000 Syn 
190 Ele ™ Mel - 5 oan ow | }.E., | Ph., 13200V. 220/440V. i— 200 Whse., 250V., 900 RPM. 4000V. Syn 
eC ehy coy i-- 200 KVA G.E., 3 Ph., 2400-220 see i— 150 G.E., 126/250V. 1200 RPM. 2300 Syn 
17 A See J 72 200 KVA G.E., | Ph., 13200V. 440V i— 100 G.E., 250V. 900 RPM. 2300V. Syn. 
160 * ities Met 1200 — 200 KVA G.E., 3 Ph. 4150V., 3 Ph. 2400V., SLIP RING MOTORS 
15 — HR 0 300 A NCHRONOUS oTons 2— 500 , G.E., M 1200 nes 2400 Vv 
S-7641 0 5 M i— 400 H.P., West., CW. 450 R 550V 
4 aot 0 277 1— 300 H.P., Elec. Mach., 720 RPM. 3 Phase 60 i— 250 H.P., West., CW. 600 RPM, 440V 
25 *Elec. Mchy 900 eye., 2200V T E F Cooled Outdoor service i— 200 H.P., West., CW. 600 RPM. 446V 
115 Elec. Mehy 0 240 i— 150 H.P., G.E., 1800 RPM. 220V. 3/60. +— 150 H.P., Al. Ch. 1800 RPM. 2300V., IPH. 60 Cy 
110 GE TS-6184 0 514 2— 150 H.P.. Al. Chal, 360 RPM. 440V. 3/60. Large Stock of A.C. and D.C. Equipment 
100 Westge 0 900 


WE'LL SELL, BUY OR TRADE 
PHONE CANAL 6-2900 


ea —-TRANSFORMERS 


1324 W. CARMAN ROAD BOUGHT AND SOLD 


We carry a large stock of rebuilt and guarunteed transformers, and invite your 
inquiries. 


Custom-built transformers and coils manufactured to your specifications. 
TURBO GENERATOR Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
Available Immediately redesigned 
7500 KW G. EB. Co. ' 
180 P.8.L.—625°F Total Temp Ask for our price schedule 
3 se 60 cycle 2300 volt 


GOOD CONDITION THE ELECTRIC SERVICE CO., INC. 


Union Electric Co. of Missouri 5331 Hetzel St. Cincinnati 27, Ohio 
315 N. 12th Bivd. St. Louis 1, Mo. 40 Years’ Dependable Service 


Oe 
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8439 Steller Drive 


Cole Electric Co. 


TExas 0-4701 Culver City, Calif. 


AIR BREAK DISCONNECTING SWITCH 
7,500 Volts—2,000 Amperes—Type 0-2 


Vertical break. Three pole. Single throw. Group operated. 
One Pole Shown. 
SILVER TO SILVER CONTACTS 


March 22, 1954 @ ELECTRICAL WORLD 





FEDERAL NOARK POWER CENTER... 
THE WINNER AT LAUREL! 


SO 


"Yas ateAsad canna. Wa 


rryerenry 
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IT TAKES ELECTRICITY to operate a race 
track. Without electricity you'd have trouble 
buying an admission ticket or placing a bet... 
and how could the horses get through the gates 
or give you a photofinish? Well, Laurel, in Mary- 
land, is today’s most modern track, and its elec- 
trical system is controlled by Federal Noark 
main service equipment, lighting and power 





panels, motor controls, control centers and a unit 
substation. 

Federal Noark equipment is today’s best an- 
swer in buildings of every type and wherever 
else there’s an electric light and power control 
problem. Most of this equipment is factory- 
assembled from standard units to meet individ- 
ual specifications. All of it brings minimum in- 
stallation costs . . . and is designed for maximum 
efficiency, easiest maintenance and remarkable 
flexibility for later changes or expansion. 

Next time you have an electrical distribution 


: Meee Meck er 2 alll 
problem, pass it on to Federal Noark for the Federal Noark Power Center ot Laurel Race Course. Factory- 
most practical and economical solution. assembled and tested. Circuit breakers completely interlocked 
in all positions .. . high voltage switches coordinated with power 


fuses. Complete sectionalizing between high and low voltage 


FEDERAL ELECTRIC PRODUCTS COMPANY and individual breakers makes maintenance safe and easy. On 
the complete Laurel electrical system, Architect was Arthur 
50 PARIS STREET, NEWARK 5, N. J. 


Froehlich, Beverly Hills, California; Contractor, Harry S. Mickey, 
Baltimore, Maryland. 


Federal Noark products: Stab-lok Circuit Breakers, 
Motor Controls, Safety Switches, Service Equipment, Indus- 
trial Circuit Breakers, Panelboards, Switchboards, Control 
Centers, Bus Duct — Pacific Electric Manufacturing 
Corporation products: High voltage circuit breakers and 
power switches x Sales offices in principal cities. 
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KUHLMAN POWER TRANSFORMERS 
ENGINEERED TO WITHSTAND 
HIGH OPERATIONAL STRESSES 





A 





KUHLMAN ELECTRIC CO. 


BAY CITY, MICHIGAN—CRYSTAL SPRINGS, MISSISSIPP! 
EXPORT. REPRESENTATIVE, INTERNATIONAL STANDARD 
ELECTRIC CORP. ISTH FLOOR ) CHURCH STREET 

N. Y. 7, N.Y. CABLE ADDRESS, MICROPHONE, N.Y 
ret. meas. | 





